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HEAD OFFICE :— 
Dashwood House, 9 New Broad Street, 
Lonpon, E.C. 
WORKS :— | 
Bushbury, 


W OLVERHAMPTON. 


: 7 


Published Weekly. ] ESTABLISHED 1856. [Price Sixpence. 


be Cnginecr. 


Registered as a Newspaper. 


OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 33, NORFOLK STREET, STRAND, W.C. 
Vou. CXV.—No. 2978] LONDON FRIDAY EVENING, JANUARY 24,1913. [Price (omar tmeen}One Suiiuina 


NOTICE TO MANOFACTURERS OF METAL-PLANING b eos —__s 4 . . 7 A 
MACHINES, Bom ay ae Supply }{ampton Urban District Wanted, for Abroad, Chief 


he Director-General, ING AND LAYING METER 3 ENGINEER, accustomed to erecting aod running 


“MALN. AIR-COMPRESSING MACHINERY \arge Ammonia Refrigerati hi 1 
Ordnanee Survey, ia pr fio, RECEIVE Sele sy A ES ot tbess, TENDERS has acne stove Gouna are prepara foronive TENDERS for the | man, od single 3 "Age Ree ad a einen ivan ne 
LICATIONS fru Pro which ve will POSTPONED woul the arch, SUPPLY and & Nat chair. Sowage Disposal Works of tb ome 0, Good 

APTRNDER for the SUPPLY en MW TINDE | intending contractors will be ablo to obtain further particu: | A DUPLICATE SEC of Se ao Ee ee ee oS, Eagincor Otice, SX Nort nth 


M ENGINE | right man —Addros, SM, Engineer Office, 3, Norfolk street, 
lars as to transport and other inatters on application to us vo | AIR COMPRESSORS and other subsidiary works in connec’ Si w as ae : 
ibd after Monday the Sed day of February therewith. : SCHR oneien | CUES a 
By order of the Manicipal Cosnmiasioner, Plan, gun 
JOHN TAYLOR, SONS wad SANTO CRIMP — | other part 


PLANING MACHINE. 

‘Applications for forms of Tender aud specification should be 
made to the officer ip charge of stores, Urdoance Survey 
‘Uffice, Southampton. 


} conditions, specification, form of Tender, and 
lars, may be ublained of the undersigoed at che W 


banitued. beft a the Stet | Caxton House, Oilees of the Councti, where Tenders. duly filled up, must 

ak toeers Sami he oxen 5 ict ip Me at Westminster, $ W. 335 | delivered, soled nad ‘undursed "Pender for Ar Dupes Muat be in 5 position to take up some 

a = ae eee ae ee ee orer gf Tendag. bs Tut aap. 02 eee eet Men Oe le Oe ee ens Be 

- - 5 F : = Ee ait . Shareholders —sditrene, 212, Engineer Oftce, 38, Norfolk- 

ass ssistant Engineer Re- Ci ty of Shefttield.—Steel Tram | Dated this tech day of January, 1915, surest, ptrand, WC od 22 4 

QUIRED for the Lagos Water Works by the RAILS. (ey ori NEY. - ~ . 

Soar URED for therm Wigerin for-one tone of | The Corporation of Sheffield are prepared 10 reesive Sime CE Nanted, Smart Young English 
not less thao eight nor more than, ve months | TENDERS for the SUPPLY of 100 Tons uf STEEL TRAM |  pupiie Omcen, peanere: ENGINEERS, with technical and practical gis 

residential service with posal ge betwecn 25 | RAILS Hampton, Miditleser w7 | wo SUPERVISE the RUNNING of MOTOR OMNIBUS 


and 4 Strict. medical vacvigation if 


n 
furnished 
jou aa Lhe 


Srevification and drawings, with foru of Tender and cont = 
tons of contract, can be obtaiced on application tu Mr WJ + 
| he Gr 


a et a by ee Must be able to «peak German ere 
: * and have bad previous experience in this clase of work Oo 
eat Indian Peninsula | a rsi tee rune menor fretchan training need apply. 
RAILWAY COMPANY ~'Letters only to COMMERCIAL VEHICLE DEPT, the 
earn eth The Directors ars prepared to receive TENDERS for the | Dalinler Company. Limited, Coventry Sos 
"A deposit of £2 2 in required, which will be refunded on SUPPLY of the following STORES. namely — >) 


Le treet eee pectheation, 8s. wgether wish a bona Aide | Fautwhesled 18iton Oli Tuak:» rugs free (eee hi Weed Distillation.—A Firm of 


eCeagAry. 
Salary at the rate of £500 a your Free sim 
ypartera provided, or an allowance for reat in 
Goverament shall consider equitable. 

Free first-class passage out and home again on satisfacto 
termination of engagement, Half salary oo voyage out, full 
salary froni dite of arrival in the Colony 


Hadfield. Sarveyor of Highways, Tuwn Hall, Shem@eld, and 
dated Tenders tenclosed ‘ia the official envelupe provided) 
wt be ludged at bis ufllce not later tban 10 am. op & 


aturday, 


Five days leave on half pay in respect of each completed | Tender. re ons. Wrought Iron, 

ninath of residential service with ball pay durtog vovnge or | The Corporation do not bind themselves to accept tho lowent | Herew Cow pings. Wator Tnbes, Ke itnea Engineers who propoes specialising In above RE- 

voyages and free passages or any Tender, nor will they detray any expenses in relation | Kenelng Matarials aad oan » hearth Stect | QUIRES the SE VICES of « cumpetent MAN with thorough 
‘andidates should possess the following 44 Weations)— thereto. wus ron (Cable joiler Mates, procts heure' experien: 


Address, 310, Engineer 
Ome. fos 


ny person or Arm sending in a Tender will be required to | Quality) Leather Belting, &e. UMice, 33, Norfolk street, Stran: 


4 
4) Must belong to Institution of Civil Engiovers. 
{0} A knowledge of machinery, a year’s training in shop 
sificient. 
(e} Experience (a laying of mains from Sin, to 2dio 
the laying out uf pipe trenches, Nxing of ¥ 


ada ny Broduie to muh Tender stating tbe names of the various | , pvecinestions and forme of Tender may be obtained at this 


classes of Inbuur which be or they inteuds or intend to emplny, office oo payment of the fee for the specification, which pay: ] WwW . 
together with the places where Fiat risour mill be employed, | ment will hot be returned. ssistant to orks Manager 


also 
Logie Tale uf ages, hinrs of labwue, and conditions of | ,, render must be delivered in sealed envelopes, addressed to WANTED for Motor Car Works in the North of 


ven, 


hydrants, &¢. einployment to be paid ind observed io reapect Lo each claws of a meee ed, warked oe for Four-wheelod IS-ton | England, Must be young aod energetic, with Arat-class 
(i) A general Kaowledge of waterworks construction Tobur all of which, as -ahown in auch ecbedula, aball comply | Cj! TARK Wawel, Ot ot ee ed be, not later than | experience of macblae tools and rapid production.—Addross, 
(4 foscoughly efficient In the ase of theodolite and | wich the City Couacit’s form of clmises reapoctiug wagon, hore, | eee ey Thursday, tho Mth January, 1913. stating full oxperieuce, age aud salary required, to, S62, 

Jewel Y | and conditions of labour, and prohibition ae axeiguing oF a rents ly Dot bind tneuselvoa te mwept toe lowest or | Enginver OMce, 33, Norfulk-atreet, Strand, WC, M24 
x je retnras of tbe cost of wore atten nik eubletting. cuntained iu the conditions of contract abuve | 2% Tender R A. WALPOLE, = = 

cation by letter (no special form required), wtating referred to. ae = 

t Porisae accompanied) subtrof Bronte ks ‘Secretary Diesel Engines. — Compan y to 
. with names and addrustes of iL M PRESCOTT, Comp paltavenus, EC. London, be formed shortly will REQUIRE, for thelr ney Diesel 
ries can be made ns to capabilities and Town Clerk. Daud Jnnwary. 1913 J 9 engine works, ENUTNEERS and STAFF experieoced In the 
‘once the Crown Agents fur the | Town Hall, SheMeld, ae RS building and sale of Dserol Engines —Applications to 367, 

Whitehall-gardens, London, 8. W. Jnouary S0th, 1915, wr Engineer Office, 33, Norfulk street, Strand, W.C 376 


‘M/S782 un iett-hand top eorner of application. 336 


Todia Office, Whitehall, 
London, 8, W., 2ied January, 11d 


= - = —— The Orkney Harbours Com- Sail oni Y Ww 
Keyptian Government.— | poy MistONeRS, tite TEXDERS for DREDSING x _) unior ssistant( Young) Wanted 


Quantity of material 


MINISTRY OF PUBLIC WORKS. Raa eraecid catiumated at 86/000 cuble yards, alw xt Kirkwall to look after inspection and testing of materials and 
By. Order of the Secretary PORT SAID DRAINAGE. up Ue Gren satin ey Sutaridl ta Gor dredged wat | hein eet ae taticteaes would On aur pavantapecn= 
OF STATE FOR INDIA LN COUNCIL. CONTRACT No. 1. mated at 4000 cuble yards. Wedree, etatt id nLage.~— 


age salary reqiired, saying details of 
jens, 


P s ZN" of ASSISTANT CHEMIST The Ministry of Public Works, oo behalf of the Municipality For further particulars apply to the mubscriber, whe will 
and RaSIST AMT LABORATORY OFFICER for work nt | Of Port paid. lori tes TENDERS for she CARRY INO oUF exhibit the plans aod s {eee Tata, ciao wit tenets obugy | MESSE SOS Sgerionen 2 20s Eaciness ORE, Ber 
Calcutta 4 (0) 30 up wo 8th February, 1913. nt q fis 
The salary of the appointments Is Rupees 48, rising by mi ER KETICULATION Caspchiog (Mowery, Man The Commissiuteers do not bind theméelres to accept the . . tT: 
° be 5 LS % ) 
annual inerementa of Hepes $0 to Rupees 40 par mensen | nolan, Fuating Tanks, Sreat Gules, SE erectacant | oe my, 5, RORERTOOR Required, in the Neighbourhood 
and oe re oe a works, and Clark to the Commissivoers, ot Bristol, ASSISTANT to WORKS MANAGER; 
tesue of the 7th inwant |) yy pry, to UMEREIED ain SYSTEM. mprialng Rjectors, Kirkwall, applicant must hare bad workshop training in motor car or 
sata bat) wage Mains, Air Mains, and ot! yurenaDt ¥ similar work, a woll up in autogenous welding, brazi 
O Dircetor-General of Stores. works cs 0 er spp ach January, 1915, 239 mit manipaiatios, _ be yy Tent mastine ont 
3 = ‘enders must received not later than ado0 on March Lat, . . ing-office experience essential ; must ous organis- 
~ 113. h 3 i Meee crer Reply, in soofidence. stating ake, experience, and 
° nstitution 0 rea ape 
ya s ‘Copies of the * Conditions of Toudor” may be obtained free COMPANY, Limited, are propared to ive TENDE! ulary required, and when Inat engaged, tl, Engineer 
BRITALN, of charge on applicative to + for the SUPELY of seceive 2 Es OMice, 33, Norfolk-atreet, Strand, WC la 
rg tae a aa e ‘The Ofigs of the ene General, Main Dratange | °° P*EGELING STOCK (Broad Gauge) mo 
next (January 50), at Three o'cloe! fessor | Dapartment, Miniatry o! lic Works, Cairo. wot Nah Bip bong Se Be a ® ae 
THURSDAY pet ana a ere RCT URES | OP "A Webby Bags C.M0, queen Aun Coambers, | 2. gu, Lint STOCK (dlette Gangs I equired, the: Services of’ an 
So ea ereNioe tall te Hagia Hales sons Teo | Sethe: byramereiat 1 tancance Branch of the Buard of W 'Sicel-cvtered Oaods Bogle Wagons Fee eo tank Conation aust nave ‘i 
vurse. Sul jon to all the wt 4 o Commercial Intelligoace Branch of the o s op: Rink Pau uM Venice! tract d Operation. Must have hel 
Guineas 4 313” | Trade, London, where van also bo seen copies of the dotalled 20 Aeon! Bilalesided Bugle Wagonsiane & Stee! Brake | rereraibie position. in executive control oS inieeinte 
description of work, togetber with pinns, drawings, and otber 3 WHEELS and AXLES, addressed to WALTER J. IDEN, Chief Engineer, London 
PATENTS AND DESIGNS ACT, 1907. relevant documents. See a tise Whock and Axles, General Omnibus Co., Ltd., 9, Grusrenor-road, Westminster, 
Fi : ~e ‘Copies of the detailed description of work, together with Le ; 5.W. 369 4 
otice is Hereby Given that | pisot drawings and other raerant ascurpenis Wi repest $ SEKINGS, | y (i eet 
¢ Works, k-on. | thereto, can be obtained on payment of the sum avelaine Wee Agate 5 ? : . 
AND gcaes manson, of Sani teres, Marty: | (Slap fem Cine Wray on std ee arden ca, |. Consulting Engineers and 
Re EE TENS PATENT No, 7199 of 1903, granted to |) The UMico of tbe Controller General, Main Drainage @ CARRIAGE FITTINGS (Metre Gango) OTHERS.—The Chief Engineer of a large Works 


Public Works, Cairo. 


Comprising Wrought Iron aud Steel, thardware, Glass, | DESIRES to MEET with a thoroughly trained ENGINES 


bim for “ Improvements in BAND SAWING MACHINERY.” Li ag ag ine 


Particulars of the proposed amendinent were set forth in the , CM.G., Quosn Anne's Chambers, ‘Screws and Sundries. to act as his ASSISTANT, An all-round kouwledge of internal 
“ Vhustrated Omclal Journal (Patents),” issued on the 220d Broadway, Westen a London, 5.1 ‘ Specifications and forms of Tender tay be obtalned at the combustion engines ixessential, The position is a permanency, 
January, 1913 ‘Tha Meplapally < Eetees Se SS bind itaclf to sexept | Company's Offices Sd uffers exceptional opportunities for advancement. A 
‘Any or persons, may give notice of Opposition to thie | the lowest or gny Ten eeet JaMee, SL ine CR: Tenders, addressed to the Chairman and Directors of the }liberal salary *ill be paid to the right man, and all applications 
Randa ‘by leaving Patents Form No: 16 atthe Patent G CARKE! A ea ties Genatal South Indian Railway Company, Limited, marked “Tender for | Will bo treated in strict cunfidence. ‘ddress, 320, Engineer 
ia ass Rolling Stuck,” or as tbe case inay bo, must be left with the | OMice Strand, W. ‘ 


Matin Dramage Dopartinent, 


Otica, 25, Southampton-bulldi London, W.C., within one 
calendar 


‘month frum the date of the said Journal. undersigned nut later than Ove o'clock on Wedoosday, the Sth 


W. TEMPLE PRANKS, Ministry of Public Works. February, 1915 
hal ‘Comptroller-Ocnoral Cum, Reypt ne que, Copy ts not bound to sccept the lowest or acy Wanted at Once, Competent 
Carpmae! 4 JIG DRAUGHITSMAN for Works Office,—State age, 
24, Suut hampton, buildings, ssex and Colchester Asylums, |  A*urs xbich ill not b¢ retarned, will be made of é0e. for | experience, and salary required, tv KOEY aud CO, Lia: 
‘Ageats far the Apatiount. Ma ELECTRICALLY-DRIVEN AIR-COMPRESSOR ees SF Tscinettions hea 4 0 ag then mates fo ae a . 
EE iy ‘Wupies uf the draw nay be obtained on payment at the . 
F The Committee of Visiturs of the Essex and Colchester | once of Robert Wolte oq. Mt Tost. C-E. Consulliug Bugineer Wanted First-Class Draughts- 
= ur Ra . | Lanatic Asylums lnvite TENDERS for the oUPPLY, DE- ‘Com: ‘Victuria-street, " H = 
Bergal Nag She a ilway Com LIVERY tnd ERECTION of he Bi eg 1 ee ad ee ahs Went. 8. eas MAN ith expert knowledge Seml-Dienl Horizontal 
a LED. Cu pe ' rude Onl Engines, fcurcycle type Guod opening to suitab) 
MD Board-of Birectels are propared to recelve TENDERS | “CGN THACT ‘Nu 7 DUPLICATE. MOTOR - DRIVEN bi Hy ted no Full ‘particulars, Ghfidence, tS LWETARY, 
— e ALI-CUM PRESSOK PLANT oomplete with Pipework, © joiding and Matt, Giuncester. a 
§ WHEEL COUPLED GOODS ENGINES & SESDEERY | | | Cotas Bpibebaeet, 350 6h Aspe ie SENS Company's Ofees. Westone, 8, eae ! 
6 WHERL COUPLED GOODS ENOINES & TENDERS, | pas nadapecitc randy 00 SIUM, not obtatned, at the pt Fry 1S Wanted for Large Works in 
2ft. 64 offices of Mr. W. UL. C. Nawtayne, Cyosulting Engineer, North of Englund, MECHANICAL DRAUGHTS- 


. at 

Specifications and fora» of ‘fender ean be obtained at the 
pe oe temeny - — Boum, vid Broad-street, 

don, E.C.., on or after annary, 

For each specification a fee of £3 Se, Will be charged, which 
will not be returned, 

‘Pender to be submitted not later than noon on ‘Thrusday, 
6th February, 1913. 

‘The Directors do not bind themselves to accept tho lowest 
or any Tender, 


‘By order of the Bon 
i order of tke eset, MANSON, 


3 . . 7 

ix S oY, == MAN well up ln Machine Tool Desi mast have good 
Cs tne of Seeds eee | (HUY OF - Westminster. The | #A¥, rol up im Meshice Tool Desens, mabe bieat 
forwarded vo applichtion being bee 


tminater City Council invite APPLICATIONS for | aneful in works Address, stating age, experience, and salar; 
ned, Accumpanted bre Jopuait of £2 2a. | the PUSITION of ASSISTANT SURVEYOR, at « salary of | to 180, Engineer Office, SS, Norfolk See terend, W © 10n 
on or Before the lat February, 1018. the 


dapoalt, will, by | £30 per annum, rising by annual Incroments of £10 te 


bu Tend per annum, from properly yuslified perwwous pot exceeding 35 & 
ree henner tet prt rs Ahlamee ren iat of) Veare of age. Wanted, Reliable Draughtsman 


mee" te = "Apolicanta must be nssociate members of the Inatitute of 3 
Uparcees galt Acc ero, ove wit | cafe RA ad pa pn | spying Ma aR a ar 
Tindure sealed aod marked" Tender fur Compressor Plant,” | ipa! engineering Work, ‘ : Ieee to 3h “hears 8s arise 

to be addressed ty te undersiqued and delivered at or Mant | lie person appulnted will be required to reside within the | Stray Peete, Date Raatesee ee an ve 


jun of the Comniuttes, 


20 janaging Director. | noon un the 10th February, 19 cy = ia 
moe eee A , 
Oe the ittee do uot vind thomsclves Lo accept tho lowest wtereaal canvassing of members of the Counc is strictly = + esting D ht 
ombay, Baroda and Central | #774 an oxer ee a be make on printed forma, to be obtained Assistan eating Draughtsman 
INDIA RAILWAY. ‘Clork bo the Visiting Committes. frou and delivered to the undersignod nut later than the first WANTED for Birmingham,—State ogo, «boro educated, 
‘The Directors are ‘od to receive up to noonon Tuesday, | 67, New-street, Chulmaford. post on daturday, lst February, 1915, and give full particulars of experience Wo 43, Engineer Office 
ap Febrasry, TENDERS for the SUPPLY of “a : *"Tsth January, 1913. 286 JOUN HUNT. cua 3S, Norfulk-atreet, Strand, W.C. ww 
$ GAiLS and FISHPLATES. a re — . Westminster City HAM wo , raughtsman Required, _ Ex- 
operetta ee ot 9 ia re eon peed (jeorge Town M unicipality, 16th January, 1913. et 303 J PEUrENcRD tn Gas Producer Plant and Furnaces; 
be ). NA wun juick, accurate, and accustom to working out 
Bla. cach (which wi ot themselves vo accept the lowest or AYER ETAM KESERVOIR, ‘ B hcae i< Hunutities “State age, experience, salary, and when at lberty, 
ny Tender. PORLAND CEMENT a lounty pours 8) W OLVET-= | wo 325, Engineer Office, S, Norfolk-strect, Strand, W.C. 385 4 
: 80.8 YOURS, ae | oP Moolepa commsae gueetodunt et tutes | arpowritent of BuechiucaL evowxen’ | J )raughtsman Required, Experi- 
Offices: Gloncester House, Standard ‘Specifications, for Ayer & aun service Roservuir TD MANAGER. ot Ss q , xp 
110, Bishopagate, Fare delivered at Contractor's risk at Goorge Tuwn, Penany, | ‘The Counell of the County Boruugh of, Wolverhampton enced in Crushing, Grinding and Cement Making 
London, E.C., Straits Settlements, betwuewn JOUb ‘April and Sist’ August, | jovite APPLICATIONS for the POSITION of ENGINEER OTC RRR | Hy alating oe el ae and salary required, 
25rd January, 1913. 5 | ae and MANAGER of their Electricity Undertaking. EdGs b Ms o A 


Tenders, from manufacturors only, marked “Penang | “Candidates must have had conaidersble exporienco, in = P ae 
Cena, shuld be Ioana ov ur before ted, gosta with th? | Imyortant Siectricty undertakings and ave x wognd knw: ] raughtsman. — Required Im- 
a » L A A ledge of the commercial management of electricity supply, 2 4 x AUGHTE 

CE., 180, Hupe-atreet, Ginsyow, who will supply the OMcial | Thy successful candidate wilt beroquired to give the wbule of olocae nis aoe ate Lacie ie Spee. vs 


County of London.—London 


TY COUNCIL TRAMWAYS. 
SPECIAL SECTION MILD STEEL BARS FOR 


Specificatiun  Manufactui ers o ty 
eres ACES BRAKE SHOES nn or wae | arise aay ean ee ne md “\chinmencing mies of 260 il be pal tink tar! “Fouulleh to ZH Scare of Hes: Diggs 
Tbe, London Coualy Cunell, invita TENDERS, for i | the lowest or any ‘Tender: 2S | ‘Age not to exceed 40 yours, ad ney ee 5 aos, 


Full particulars of Subscription and Advertisement rates 
are contained in “THE ENGINEER” DIRECTORY, an 
Abridged Index to the Editorial Columns, as well as “The 
Engineer” Iron and Steel Trades Directory and Buyers’ 
Guide. A copy sent free on application to 


33, NORFOLK STREET, STRAND, LONDON, W.C. 


iii : 


Telegrams & Cables— Telephones— 
‘DUMPING, LONDON” 301, BiG * 303 
‘*STEAMPUMP, LONDON.’ 


WORTHINGTON 


PUMP COMPANY, LIMITED 


wie which is incorporated the European Business of the 
Blake & Knowles Steam Pump Works 


153 Queen Victoria Street, LONDON, EC. 


Branches in Principal Cities and Towns throughout the World. 
WORKS—Newark-on-Trent, Eng. 


MANUFACTURERS OF 


PUMPING MACHINERY 


of all types and for every service. 


AIR COMPRESSORS 


COMPLETE CONDENSING 
PLANTS 


COOLING TOWERS 
CENTRIFUGAL PUMPS 
MARINE PUMPS fix. cr Feca Service 
POWER PUMPS. Horizontal or Vertical 
WATER METERS 
BOILER FEED PUMPS, &c., &C, 


Expert Advice by the Engineering Departments of 
the Company free of charge. 


Write for Special Illustrated Literature. 


1V 


| Fuae 
‘on spirits OAR 


SILVER 
& BRONZE 
MEDALS: | 
INVENTIONS 
EXHIBITION 


OF-EVERY?: 
DESCRIPTION 


CALS ee er PE ARSE i 
Ba’ 477 8° N Viel N 
Se ee ENE AER 


MAKERS OF MARCONI’S 
WIRELESS DISC DISCHARGERS, 
ROTARY CONVERTERS, &c. 


An Efficient Staff for Repairs 


Inventors’ ideas carefully and_ skilfully 
carried out from the preparation of 
detailed drawings to the completion of 

the finished article. 


ORTHERN 


ASSURANCE COMPANY LIMITED 


FIRE ESTABLISHED 1836 LIFE 


ACCIDENT LONDON OFFICES BURGLARY 


Accumulated Funds (1912) £7,991,000. 


SPECIAL TERMS cranteo to 
MARCONI EMPLOYEES 


roe PERSONAL ACCIDENT wcvrnces 


(LONDON - 1 Moorgate Street 
Head Offices. 
: m¢SS | ABERDEEN-_ - 1 Union Terrace 


Vi 


| PROMPTON & €0.LTD. 


MANUFACTURERS OF ALL STANDARD 
ELECTRICAL MACHINERY & APPARATUS 


SPECIALISTS IN 


HIGH FREQUENCY MACHINES 

& EXPERIMENTAL APPARATUS 

FOR WIRELESS, LABORATORY 
AND RESEARCH WORK. 


COMPLETE EQUIPMENTS FOR 
TECHNICAL SCHOOLS AND COLLEGES 


9 
BRANCH OFFICE ADDRESSES :-- 
LONDON: Salisbury Ho hel Sa or BIRMINGHAM: 27 Paradise St. 
eer 50 Wellin maton n St. CALCUTTA: 6 and 7 Clive St. 
CA pret an ata cls anes BOMBAY: 35-37 rolls St. 
PN CHESTE Re 42 Gee nsgate, MADRAS: 7 Armenian St. 
BRISTOL: 28 Baldwin St. SYDNEY: 56 Ma poate et St. 


er 
vii 62 


TRANSFORMERS 


FOR 


Wireless 
Telegraphy 


~SHITCHBOARDS- 


FOR 


Wireless 
Telegraph | | 
Stations 


Send your enquiries to W/T Department 


FERRANTI LTD 


Central House 
Kingsway, London, W.C.  |f 


——______ 


Johnson & Phillips Ltd. 


MAKE A SPECIALITY OF 


SWITCHGEAR cron won Frequency) 


FOR 
Wireless Telegraph Installations 


IRON & MICA TYPE SWITGHBOARDS 


For use on Board on Board $ 


~ TRANSFORMERS vr 0 NERS wo 100,000 vours 


500 periods. Well insulated to 

withstand the effects of resonance 

and frequent short circuits, and 
are capable of carrying 


50% OVER VOLTS CONTINUOUSLY 


HOT WIRE AMMETERS 
FREQUENCY METERS 


Quotations on application to 
Head Office and Works: 


[Chariton Kent-England| 


Lines} 


ROR 50 YEARS wk = | 


ondon, “= WK HAVE AND 252% 
STILL HOLD THE TRADE IE | 
ill aa ome 
me JAPAN = 
vauintt || POLISH | pousies 
SHERATON 


, a a 
UT eeSeen LULL 


BL ACH D Imperial Patented 

: r sist cel gee & POLISHES & 
SHELLAC 

CLOUDY AND VARNISHES 

TRANSPARENT W 'f) '() D Prevent Sweating 


FILLER 


ESTABLISHED 1862 


_—_ 
| | 
rT 
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WIRELESS TELEGRAPH 
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FOLDER, giving fates and 
particulars, or inquire at any 
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DEMONSTRATED 


that Merchant and Pleasure Craft 
cannot afford to be without a 


MARCONI EQUIPMENT 


A Wireless Outfit on your Vessel 
is a Safeguard against LOSS OF 
RiVibea PROPER Dyaw LIFE 


Write for Estimate to 


MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 
Wo:lworth Building, 233 Broadway, New York. Telephone: 3790 Broad. 
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| Canadian Marconi 
Stations reach Ships from 


Port to Mid-Atlantic 


24 Days out from NEW YORK and MONTREAL 
via CAPE RACE, NEWFOUNDLAND, 25 


cents per word. 


1 to 2 Days out from NEW YORK via HALIFAX, 
N:S., 31 cents per word. 


1 to 2 Days out from MONTREAL via FAME 
POINT, P.Q., 10 cents per word. 


2 Days out from MONTREAL via CAPE RAY, 
NEWFOUNDLAND, 10 cents per word. 


Tothe above rates must be added the usual fand:line charges 


Transatlantic Service 


OMMUNICATE with Marconi Wireless Tefle-— 


graph Company of Canada, Limited, Montreal, 
for particulars of how to take advantage of cheap 
Transatlantic telegraph rates. 


Telegrams may be filed at any Telegraph Office in the 
British Isles, or any Western Union or Great North 
Western Office in the Untted States and Canada. 


Rates about 7 cents per word fess than corresponding 
cable rates between North America and Europe. 


The Post Office, Western Union, or Great North Western 


~ Offices will supply all information on application. 
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Compagnie Francaise Maritime et 
Coloniale de Télégraphie Sans Fil 


Installation et Exploitation de 
Postes de Télégraphie Sans Fil 


© bs ee ee ee 
Siege Social et Exploitation: 35 Boulevard des Capucines 


Ateliers de Construction et de Réparations : 32 Rue de la Briche 
a Saint Denis (Seine). 
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POSTES INSTALLES ET EXPLOITES PAR LA COMPAGNIE : 
COMPAGNIE GENERALE TRANSATLANTIQUE : Abd-el-Kader, 


Bordeaux, Californie, Caravelle, Caroline, Carthage, Charles-Roux, 
Chicago, Duc d’Aumale, Duc de Bragance, Espagne, Eugene 
Pereire, Floride, France, Géorgie, Guadeloupe, Guatémala, Honduras, 
Hudson, La Champagne, La Lorraine, La Navarre, La Provence, La 
Savoie, La Touraine, Louisiane, Maréchal Bugeaud, Martinique, 
Mexico, Mississipi, Molise, Montréal, Niagara, Pérou, Quebec, 
Rochambeau, Saint-I.aurent, Salvador, Texas, Timgad, Venezuela, 
Versailles, Ville d’Alger, Ville de Madrid, Ville de Naples, Ville 
de Tunis, Virginie, Ville d’Oran, Ville de Barcelone, Ville de Bone. 


COMPAGNIE FRANCAISE DE NAVIGATION A VAPEUR CYP 
FABRE & CO., MARSEILLE: Germania, Madonna, Roma, 


Sant’Anna, Venezia, Canada, mettre Canada en tete 


COMPAGNIE DE NAVIGATION MIXTE, A MARSEILLE : 
Djurdjura, La Marsa, Medjerda, Manouba, Théodore Mante. 


COMPAGNIE N. PAQUET & CO., A MARSEILLE: Chaouia, 
Doukkala, Imerethie. 


COMPAGNIE DES CHARGEURS REUNIS: Amiral Jauréguiberry, 
Amiral Rigault de Genouilly, Amiral Sallandrouze de Lamornaix 
Amiral Troude, Amiral Zede, Ceylan, Malte, Ouessant. 


COMPAGNIE MARSEILLAISE DE NAVIGATION A VAPEUR, 
FRAISSINET & CO., A MARSEILLE : Corsica, Corte 11, Golo, 


Iberia, Italia, Liamone, Numidia. 
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AVIS IMPORTANT.—La Compagnie accepte dans ses Bureaux, 35 Boulevard 
des Capucines, et se charge de transnettre a destination les radio-télégrammes 
adressés a bord des paquebots transatlantiques de toutes nationalités, ainsi que les 
radio-télégrammes transatlantiques via Marconi a destination des Etats-Unis 
et du Canada. 
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Conseil d’Administration : 
Président ~ 2 M. le Baron de la Chevreliere 
Administrateurs: MM. Jules Charles-Roux, John Dal Piaz, Alfred 


Musnier, G. Marconi. 
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Telegrafia sin Hilos. 


Despacho Central = - - ALCALA, 43. 
Escuela y Talleres - BRAVO MURILLO, 168. 


—— MADRID —— 


Instalacién y explotacidn de 


estaciones sistema Marconi 


Compafia Nacional de 
Para la transmisién de marconigramas desde los 
buques, pedir informes al telegrafista de 4 bordo. 
Para la transmisi6n de despachos con 
destino 4 buques en el mar; 


Para la transmisién por telegrafia sin 
hilos (via Marconi), de telegramas 
con destino 4 los Estados Unidos 
de América y al Canada. 


Para toda clase de informes, dirigirse al 
Despacho Central de la Compania: 


Alcala, 43-MADRID 
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WATERTIGHT PLUGS 
and CABLE COUPLINGS. 


To meet Home Office Requirements. 5 to 

250 Amperes. 100 to 500 volt Circuits. 

For Portable and Permanent Installations, 
Motors, Mines, and 3-phase work. 


Special Plugs for Ship wiring and Docks. 


As used by H.M. War Office, Marcont 
Wireless Co., G.P.O., &c. 


SIMMONDS BROS., Ltd. 


Newton Street, High Holborn, W.C. 


*Phones: 2,600 Gerrard ; 12,061 Central. 
Telegrams: “‘ Niphon, Westcent, London.”’ 


PATENTED in ENGLAND and ABROAD. 
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| Fuseboard. Cable Coupling. 
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CLARKE-LTD 


SHOREDITCH-LONDON 


Glass Specialists 


Plate Glass, Clear, Silvered 
and Bevelled. Sheet Glass 


of every description. 


We make a special feature of 
Glass for Wireless Purposes. 
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STEAM TURBINES 


TURBINE DYNAMOS, TURBINE FANS, TURBINE BLOWERS 


110 to 450 h.p Turbine Alternator for 3-Phase Current with direct 


. 


coupled Exciter. 


DYNAMOS & MOTORS 


GREENWOOD & BATLEY 


LIMITED 


ALBION WORKS, LEEDS. 
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The Laying of Cables 


underground, or their erection overhead, 
requires skill and experience. Our skill 
and experience in this work is unique. 
@ We have installed our Cables in all parts 
of the World, and you will be safe in 
placing your Contracts in our hands. 
Ask our advice on any Cable proposition. 


HENLEY’S CABLES 


have sixty years’ reputation behind them; ~ 
sixty years of progress. 

@ We manufacture Electric Cables of every 
description, with all types of Insula'ion 
and Armouring, and for all purposes, 
climates and situations. 


@ If you are interested in Surface Wiring Systems, 
write for Booklet which describes ) . 


The simplest, neatest, and most economical Wiring 
System yet introduced. 


Protected by Patents: 


W.T. HENLEY’S TELEGRAPH WORKS CO., Ltd 
Blomfield Street, 
LONDON, 
ES 
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Annuitants 
Live Longest 


The fact that year by year Annuitants have been found to 
be increasingly longer-lived has teen amply proved by 
the British Government, who have increased the 
purchase price of their Annuities. It is therefore to your 
advantage to purchase an annuity from the 


Confederation 
LIFE ASSOCIATION  wsieuess.nrare 


who have NOT increased the purchase price of their 
annuities and offer better terms than can be obtained 
elsewhere (see booklets). Further, the interests of 
Annuitants and Assurers are thoroughly safeguarded in 
accordance with the standard demanded by the 


Govt. of Canada 


SOME EXAMPLES OF ANNUITIES TAKEN FROM OUR BOOKLETS 
: Will purchase a 
Will purchase a man M f 70 

£500 sreermy £1,000 cigs 
Will purchase a 


Will purchase a Wo- 
£500 manof 60 an Annuity $ ] 000 Scope of ae 
of £43 15s. 6d. 9 an Annuity 0 
£102 15s. 
Other amounts and ages on equally liberal terms. Special terms for impaired lives. 


THE ASSOCIATION PAYS THE STAMP DUTY 


Head Offices of the Confederation Life 
Association for the United Kingdom: 


23-25 FLEET STREET, LONDON; -E.C, 
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BROWN & SON 


ENGLISH & FOREIGN 
TIMBER MERCHANTS & 
IMPORTERS 


SAWING, PLANING AND MOULD- 
ING MILLS, COAL, LIME AND 
CEMENT MERCHANTS 


Tiles, Slates, Chimney ‘Tops, 
Fire Goods, Tar, &c. Drain 
Pipes and Senge Sanitary ware. 
Oak, Ash and Elm Planks and 
Seontlite. in all sizes. Oak 
and Elm Coffin Boards, Oak 
Staves, Fir and Oak Laths. 
Oak Cleft Pales, Shingles, &c. 


COATES’ WHARF & 
RAILWAY DEPOTS 


CHELMSFORD 


TELEPHONE: 23 CHELMSFORD 
TeLecrams : “ BROWN, CHELMSFORD” 


H. ROLLET & CO 


56 Rosebery Avenue, éciaratn Sauare. LONDON, E.C 


Telephone: 4674 HOLBORN. Telegraphic Address : “ANTERIOR, LONDON” 


METALS 


BRASS, COPPER, PHOSPHOR 
BRONZE, GERMAN SILVER, 
ALUMINIUM, in Rolls, Sheets, Strips, 
Tubes, Wires, &c., in all sizes and. gauges ; 
TOOL STEEL, MILD STEEL, in all 
sections; CHARCOAL IRON RODS 


BRASS TURNING RODS, Round, Hexagon, 
maneres eisai GUN METAL RODS 
SPECIAL FINE TUBES FOR SCIENTIFIC WORK 


“The Model Engineer and Electrician” 


Every Thursday, 2d. Post free3d. Annual Subscription, 13/- post free. 


Deals with Electricity, Wireless Telegraphy. Motor Cycling, Aeroplanes, Model 
Power Boats, Lathe Work, Tool Making, Model Yacht Building, &c. Original Working 
Drawings, High-class Illustrations, and a “Queries and Replies Column”’ are regular 
features of the journal. 


* The Power User” 


Published Monthly, 4d. Post free Gd. Annual Subscription, G/- post free. 


A Practical journal of Engineering, Plant Installation, Management and 
Maintenance, specially suitable for Owners, Engineers, and Works Managers. 


$9 


* Wireless Telegraphy for Amateurs 


By R. P. Howgrave Graham 


A Handbook on the Principles of Radio-Telegraphy and the Construction and 
Working of Apparatus for Short Distance Transmission. Well Illustrated and 
practical. Post free, 2/3. 


* Wireless Telegraphy Simply 
Explained ” 


By H. T. Davidge, B.Sc., M.I.E.E. 


A Practical Handbook on the Theory and Practice of Wireless Telegraphy. Many 
of the Appliances used are illustrated. Price, post free, 7+d. 


List of Books sent on recetpt of postcard. 


PERCIVAL MARSHALL & CO. 
eI. 29, Poppin’s Court, Fleet Street, London, pees” J 
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“ALL’S WELL’ 


(BRAND) 

HIGH-GRADE LUBRICATING OILS 
‘OBERON’ Engine Oil ‘ALL’S WELL’ Oil Engine Oils 

For Crank Chambers’ Forced Lubrication | * ATI’S WELL’ Gas Engine Oils 
“DOMINION” Cylinder Oil ‘ALL'S WELL’ Turbine Oils 

ee tet es does 2, *ALL’S WELL’ Transformer Oils 
‘HERCULES’ Engine and ‘ALL’S WELL’ Cylinder Oils 
Dynamo Oil For Superheated Steam 


28 eye recommended for Heavy Bearings ‘ALL’S WELL’ Motor Oils 
PRICES :—Carriage Paid any Railway Station o: F.O.B. any Port in the United Kingdom 


Stocks ready for Immediate Delivery at 
LONDON, LIVERPOOL, NEWCASTLE, CARDIFF 


The BOWRING PETROLEUM Co., Ltd. 


LUBRICATING OIL DEPARTMENT 
FINSBURY COURT, FINSBURY PAVEMENT, E.C 


Telephone — 6441 WALL (5 lines) Telegrams—‘*‘ PETROLEURS, AVE, LONDON ” 
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Chandler, Lindsay & Co 


NY 12 & 13 UPPER EAST NY 
ZS SMITHFIELD, LONDON, E. ZS 


Telegrams—“ Blockeries, London.” Telephone—423 Avenue 


Aanufacturers of every description 
of Ship, Yacht and Boat Fittings 


EEPE-SAVING APPLIANCES 
Pete S eB UE Ores, .E EG. 
SHIP LAMPS:t.B.0.T. REGULATION 


WIRE ROPE, THIMBLES, SHACK- 
EES, RIGGING, SCREWS, ETC., 
for Ship and Wireless Telegraph Work 


PMPORTERS OF ASH OARS 
Large Stocks of General Shipchandlery 


ENQUIRIES SOLICITED for DECK, 
ENGINE, AND SALOON OUTFITS 


-QUTFITS FOR LIFEBOATS TO THE 
INGE We BeOvrr- REG CELA TION 
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Commercial Union 


Assurance Company Limited 


IN WHICH IS NOW MERGED THE HAND-IN-HAND OFFICE 
a Established: 1696 aaa 


FIRE-LIFE-MARINE—ACCIDENT 


Capital fully Subscribed 2: ra aes £2,950,000 
Capital Paid up Se. fg ae cf £295,000 


Life Funds. =e _ 2 £4,795,172 
Special Trust Funds :— 


“West of England” me in .. 583,167 
“ Hand-in-Hand ” ae ¥ ae ... 3,456,684 
“inion litebunu: 3 a! ace ... 4,092,334 
Other Assets ... ns ... 9,935,643 


Total 31st December, 1911 = £ 23,163,000 

Total Annual Income exceeds <7, a £7,500,000 

Head Office : 24,25 & 26 CORNHILL, LONDON, E.C. 
FIRE DEPARTMENT 


Undoubted Security guaranteed by the fully subscribed Capital and large invested 
funds and income. 

Moderate Rates of Premium, Special Terms for long period insurances. 
Claims liberally and promptly settled. 

Insurances granted covering STANDING CHARGES and loss of NET 
PROFITS in consequence of fire. 


LIFE DEPARTMENT 


All kinds of Liie Assurance and Annuity Contracts (including some issued 
by this Office alone) can be effected on very favourable terms. 


MARINE DEPARTMENT 


Rates for Marine Risks on application. 


ACCIDENT DEPARTMENT 
Taste I. 
An InsuRANCE AGAINST ACCIDENT AND 50 SpecirieD Diseases FoR MALES FROM 
16 To 60 Years or AGE. 

This Policy provides double compensation for injuries arising from accidents to 
passenger lift, train, tramcar, omnibus or other licensed vehicle plying for hire in 
which the Insured is travelling as a passenger, and injuries sustained in a burning 
building. Substantial annuities and bonuses including cumulative bonus automati- 
cally increasing the capital sums insured until they reach 150% of the original 
amounts are also provided. 


Annual Premium, £7 per £1,000. Class 1. 


Fidelity Guarantee Bonds, Plate Glass, Third Party, Burglary and Motor Car 
Policies, and Policies covering the liability of employers for accidents to work- 
people and domestic servants issued at reasonable rates. 


Leasehold Redemption and Sinking Fund Insurances effected. 


The Company will act as Trustees and Executors under Wills. 


Prospectuses & allinformation may be obtained at the Company’s Office as above 
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Mar , Strand, Londo {OF 


‘Gardner 


internal combustion 
Engines 


ALL TYPES, ALL FUELS 
ALL PURPOSES 
ASHORE OR AFLOAT. 


Used by the British 
and 18 Foreign and 


Colonial Governments. 


NORRIS, HENTY & GARDNERS, 


LIMITED. 


87 Queen Victoria Street, 


LONDON, E.C. 


The Year-Book of 
Wireless ‘Telegraphy 
& Telephony . 1913 


Price 2/6 net 


LONDON : 
Published for the Marconi Press Agency 


Ltd. aby Lhe) et. Catherine:« Press 
Oswaldestre House, Norfolk: Street, Strand, W.C. 


THE 


BANY™ ss PUMPS 


as specified by H.M. AIMMIRALTY, WAR OFFICE, 
COUNTY COUNCILS, Ete., for Pumping 


CRUDE FUEL OILS 
LUBRICATING OILS 
WATER CIRCULATION 


“ins ye} 


Can be arranged for Hand or Power. Electric’Motor or OIL 
ENGINE, Gear, Belt, or DIRECT DRIVE as required. 


THE POSITIVE ACTING LIFT AND 

FORCE PUMP DOES NOT REQUIRE 

PRIMING, HAS NO VALVES OR 
OTHER LOOSE PARTS. 


LATEST PATTERN FITTED WITH BALL BEA RINGS, 
thereby eliminating all wear in bearings and KNSURING * 
LONG LIFE AND LOWEST UPKEEP. Manufactured 


in sizes ranging from }-inch to 10-inch diameter outlets. 


Capacity 50 to 50,000 galls. per hour. 


Full Particulars, Illustrations and Prices from Patentees and Sole Manufacturers: 


The ALBANY ENGINEERING CO. 


OSSORY RD., CAMBERWELL, LONDON, S.E. 
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PREFACE 


HE “ Year Book of Wireless Telegraphy and Telephony,” 
Ji which the present is the first issue, is the first volume 

of its kind to be offered to the public. The enormous 
interest, popular, scientific and commercial, in the rapid develop- 
ment of wireless telegraphy has led to an insistent demand for a 
thorough digest of information relating to the subject. No apology 
need be offered, therefore, for the present publication. To satisfy 
the requirements of every interest within a volume of reasonable 
dimensions was the problem to be faced in the compilation of the 
Year Book. There has been produced what, it is confidently 
hoped, will be a work at once indispensable to the rapidly-growing 
public that manifests an interest in wireless telegraphy, and of 
sound every-day service to the commercial and to the scientific 
man. The variety of matters relating to the subject is immense 
and constantly developing, and the aim has been so concisely to 
compile them that, whether he desire to know the wireless stations 
of the world or the rates for a message, to understand the laws and 
regulations governing wireless telegraphy, or to learn the progress 
of experimental work, the reader will be able to discover it with 
a minimum of effort. The volume, on its entry into the world, 
does not pretend to have attained to perfection ; therefore criticism 
and suggestions for rearrangement or incorporation of new features 
in the next edition will be welcomed by 

THE EDITOR 
Marconi House, Strand, 
London, W.C. 
April 1913. 
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JANUARY, 1913 


Ship messages accepted at British post offices, 1905. 
Manchester Ship Canal opened, 1894. 
NEw YEarR’s Day. Bank Holiday in Scotland. 


2nd Sunday after Christmas. 
Epiphany. 
Calais lost, 1558. 


British Penny Postage established, 1840. 


Ist Sunday after Epiphany. 
Sandwich Islands discovered, 1778. 


German Empire proclaimed, 1871. 
Septuagesima Sunday. 
London Docks opened, 1805. 


Republic” wrecked; passengers and crew saved, 
1909. 


Sexagesima Sunday. 


Paris capitulated, 1871: 


‘ Great Eastern ” steamer launched: 1858. 
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FEBRUARY, 1913 


pare 


Quinquagesima. SHROVE SUNDAY. 


SHROVE [TUESDAY. 
AsH WEDNESDAY. 


Quadragesima. First Sunday in Lent. 


USS. “ Maine” destroyed, 1898. 


and Sunday in Lent. 
Spanish & General Wireless Trust, Ltd., formed, 1912. 


4242 noms PSoenosyarane 


British Radiotelegraph Action decided, I9II. 


George Washington born, 1732. 
Prof. Hertz born, 1857 ; died January Ist, 1894. 


3rd Sunday in Lent. 


Wreck of troopship “ Birkenhead,” 1852. 
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MARCH, 1913 


I | 5 | Wireless service inaugurated Hawaian Islands, Igor. 
2{ S | 4th Sunday in Lent. 
3|M 
4 | IT | Inaucuration Day, U.S.A. 
5 | W 
6 | Th 
a0 1 
Bip 
9 | S | 5th Sunday in Lent. 
10} M | 
Bo 1 
I2 | W 
13 | Th 
I4 | F | Millwall Docks opened, 1868. 
iZ4 5 
16 | S | Patm Sunpay. 
17;M 
tol L 
Ig | W 
go Ph 
21 | F | Goop FRipay. 
BaP) Ss 
23 | S | EASTER SunpDAY. 
24 | M | Bank Hotmay. H.MS. “ Eurydice ” foundered, 
1878. 
25.) 1 
20 | W 
27 | Th | English Channel spanned by wireless, 1899. 
25) -F 
aa4) S 
30 | S | ist Sunday after Easter. 


First transatlantic Marconigram published in Times, 
1903. 


re 
i 


AZ2 
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APRIL, 1913 


OHU1-B OG Dd H 


Noyes 


Hennes envggayes 


Marconigraph first published, Ig1t. 


2nd Sunday after Easter. 
Peary reached North Pole, 1909. 


American Civil War commenced, 1861. 
3rd Sunday after Easter. 
“ Titanic” disaster, Ig12. 


Tilbury Docks opened, 1886. 
San Francisco Earthquake, 1906. 


4th Sunday after Easter. 


Compagnie Francaise Maritime et Coloniale de Télé- 
graphie sans Fil formed, 1903. 

Commendatore G. Marconi, LL.D., D.Sc., born, 1874. 

Marconi International Marine Communication Co., 
Ltd., formed, Igoo. 

Four Sevens Patent, Igoo. 

ROGATION SUNDAY. 


HHA AAR ROW iH 
CN QUP WN H COO ON AUB WN HH 


Dd H 
ote) 


N 
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22 
23 
24 
25 


26 
27 
28 
29 
30 
31 
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MAY, 1913 
ASCENSION Day. 


Sunday after Ascension. 
Napoleon I. died, 1821. 


Treaty on “ Alabama ”’ claims, 1871. 


Lodge’s Patent for Syntonic Wireless Telegraphy, 
1897. 

WHIT SUNDAY. 

Wuir Monpay. 

Wuir Turspay. Hudson’s Bay Co. founded, 1670. 


TRINITY SUNDAY. 
New Eddystone Lighthouse opened, 1882. 


Christopher Columbus died, 1506. 

“Lake Champlain,” first British merchant vessel 
with wireless, left Liverpool, 1901. 

Manchester Ship Canal opened, 1894. 


1st Sunday after Trinity. 
Lloyds incorporated, 1871. 


DecoRATION Day. General Holiday in U.S.A. 
Union Day, South Africa. 
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JUNE, 1913 


2nd Sunday after Trinity. 

First British Wireless Patent granted, 1896. 

First paid Marconigram sent by Lord Kelvin, 1808. 

International Radiotelegraphic Conference, London, 
IQI2. 


First Reform Bill, 1832. 
3rd Sunday after Trinity. 


Sir Oliver Lodge born, 1851. 


4th Sunday after Trinity. 
Magna Charta, 1215. 
“ Drummond Castle ”’ lost, 1896. 


Battle of Waterloo, 1815. 
“Alabama” sunk by ‘‘ Kearsage,” 1864. 
Kingstown Regatta reported by wireless, 1898. 


5th Sunday after Trinity. 
H.M.S. “ Victoria ’’ sunk, 1893. 


Lord Kelvin born, 1824. ; 


6th Sunday after Trinity. 
Tower Bridge opened, 1894. 
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JULY, 1913 


British Admiralty agree to take Marconi apparatus, 
1900. 

INDEPENDENCE Day, U.S.A., 1776 

International Radio-Telegraph Convention signed in 
London, 1912. 

ath Sunday after Trinity. 


Captain Marryat, novelist, born, 1792. 


8th Sunday after Trinity. 
Treaty of Berlin, 1878. 


Barry Docks opened, 1889. 


oth Sunday after Trinity. 

Wireless Telegraph & Signal Co., Ltd., formed, 1897 
(Name changed to Marconi’s Wireless Telegraph 
Co., Ltd., March 24th, 1900). 


Marconi apparatus installed generally on British 
warships, 1903. 


roth Sunday after Trinity. 
Bank of England founded, 1694. 
The ‘‘ Alabama ”’ sailed from the Mersey, 1862. 
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AUGUST, 1913 
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r1th Sunday after Trinity. 

Columbus’s first voyage, 1492. 

BANK HOLIDAY. 

East India Docks opened, 1806. 

Southampton Docks opened, 1895. 

First International Conference on Wireless Telegraphy 
met at Berlin, 1903. 

First British American Cable worked, 1858. 


t2th Sunday after Trinity. 
Royal Observatory, Greenwich, Peavey, 1675. 


Wireless Telegraph Act of Great Britain passed, 1904. 
First steam journey to India, 1825. 
13th Sunday after Trinity. 


Wireless news message service to liners inaugurated, 
1903. 


14th Sunday after Trinity. 
Victoria Tubular Bridge opened, 1860. 


West India Docks opened, 1802. 
Loss of “‘ Royal George,” 1782. 


15th Sunday after Trinity. 
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SEPTEMBER, 1913 


Board of Trade constituted, 1786. 


Malta taken, 1800. 

‘““ Mayflower ”’ sailed from England, 1620. 
16th Sunday after Trinity. 

Sebastopol taken, 1855. 


Capture of Quebec, 1759. 
17th Sunday after Trinity. 
Liverpool and Manchester Railway opened, 1830. 


18th Sunday after Trinity. 
Michael Faraday born, 1701. 


roth Sunday after Trinity. 
Strasburg capitulated, 1870. 


Be nodose eunvtidsHswnvspsenewodgsns 
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OCTOBER, 1913 


International Conference met at Berlin, 1906. 
20th Sunday after Trinity. 


Marconi Press Agency formed, IgIo. 
Russian Wireless Company formed, 1908. 


CON DUB ON H 


21st Sunday after Trinity. 
Robert Stephenson died, 1859. 
The Gregorian Calendar introduced, 1582. 


Transatlantic stations opened for public service, 
1907. 


22nd Sunday after Trinity. 


Trafalgar Day, 1805. 


St. Katherine Docks opened, 1828. 
23rd Sunday after Trinity. 
Compagnie de Télégraphie sans Fil formed, Igot. 


Present Royal Exchange opened, 1844. 
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NOVEMBER, 1913 


24th Sunday after Trinity. 
Berlin Convention (International Radiotelegraphic) 
signed, 1906. 


Professor Clerk Maxwell died, 1870. 


London Gazette established, 1665. 
American Marconi Company incorporated, 1899. 
25th Sunday after Trinity. 


Professor Clerk Maxwell born, 1831. 
Transatlantic Times published at sea, 1899. 
26th Sunday after Trinity. 

Suez Canal opened, 1869. 


Ferdinand de Lesseps born, 1805. 


27th Sunday after Trinity. 
Tasmania discovered, 1642. 


nu ydsnewnvodtdsHewust syste Eno 


Ist Sunday in Advent. 
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DECEMBER, 1913 
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2nd Sunday in Advent. 
Ferdinand de Lesseps died, 1894. 


Royal Academy instituted, 1768. 


First wireless signals transmitted across Atlantic, 
Igol. 

“ Delhi”’ accident, IgII. 

3rd Sunday in Advent. 

George Washington died, 17909. 

Amundsen reaches South Pole, 1g1T. 


First Transatlantic wireless message sent, 1902. 


4th Sunday in Advent. 


Wireless communication with East Goodwin light- 
ship, 1898. 

Spanish Marconi Company formed, I9Io. 

CHRISTMAS Day. 

BANK HOLIpAy. 


Ist Sunday after Christmas. 


Old Style. 


Jan. 
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MUHAMMADAN CALENDAR 


(1331st Year of Hejira, A.D. 1912-1913). 
Year of Hejira, 1331. 


Muharram 


Saphar 
Rabia I. 
Rabia II. 
Jomada I. 
Jomada IT. 
Rajab 
Shaaban 
Ramadan 
Shawall 
Dulkaada 
Dulheggia 
$332. 
Muharram 
Saphar 


A.D. IQI2. 


Dec. 41 


A.D. 1913. 


Jan. 10 


Feb. 


8 


March 10 


April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 


Nov. 30 


Dec. 3 


OLD STYLE CALENDAR 
(Used in Russia and Greece). 


A.D, I9I2, A.M. 7420. 


Certain at nei 
Circumcision... ‘ 
Theophany (Epiphany) 
Hypapante ; 3 
Carnival Sunday 

First Sunday in Lent 

Forty Martyrs ... 
Annunciation of Theotokos 
Palm Sunday 

Great Friday 

Holy Pasch 

St. George 

St. Nicolas BY 
Coronation of the “Emperor Wik 
Ascension eF 
Pentecost 

Holy Ghost ne 

Peter and Paul, Chief Apostles. 
First days of Fast of Theotokos 
Transfiguration .. 

Repose of Theotokos (Assumption) 
St. Alexander (Nevsky) 
Nativity of Theotokos ... 
Exaltation of the Cross 
Patronage of Theotokos * 
Accession of the Emperor * 
First day Fast of the Rates 
Entrance of Theotokos.. 

St. Nicolas : 

Conception of Theotokos 
Nativity 


sy Peculiar to Russia. 
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New Style. 
Jan. 14 
» 9 
Feb. 15 
Mar. 9 
PON § 5 
April 7 
tiie <9, 
Bote: 
» 27 
May 9 
aa 
Roby 
june 5 
”» 15 
Sake) Oe 
July 12 
Aug. 14 
>? I9 
Sica. 
Sept. 12 
tae 
py NURAY 
Oct. 14 
Nov. 3 
Mae 
Dec 
” 19 
ie 
PAD 7 
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JEWISH CALENDAR 


(A.M. 5673 and part of A.M. 5674). 
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First Day of New Year 
Fast of Guedaliah 

Day of Atonement 

Feast of Tabernacles 
Hosana Rabah 

Feast of the 8th day 
Rejoicing of the Law 
New Moon 

New Moon 

Dedication of the Temple 
New Moon 

Fast. Siege of Jerusalem 


New Moon 

New Moon 

New Moon 

Fast of Esther 

Purim 

Shusan 

New Moon 

Festival of Passover 

Festival of Passover, znd day 
Festival of Passover, 7th day 
Festival of Passover ends 
New Moon 

New Moon 

Festival of Weeks 

New Moon 

Fast of Tamuz 

New Moon 

Fast of Ab. 

New Moon 


First day of New Year 
Second day of New Year 
Fast of Guedaliah 

Day of Atonement 
Feast of Tabernacles 
Hosana Rabah 

Feast of the 8th day 
Rejoicing of the Law 
New Moon 

New Moon 

Dedication of the Temple 
New Moon 


Jewish Sabbaths and Festivals commence the previous evening 


YEARLY RECORD 


OF THE 


PROGRESS OF WIRELESS TELEGRAPHY 


1896. 


N February, 1896, Mr. Marconi came to England. His first 
experiments in this country were conducted at Westbourne 

Park. 

On June 2nd Mr. Marconi lodged his application for the first 
British Patent for Wireless Telegraphy, No. 12,039 of 1896. 

In July of that year he was introduced to Sir (then Mr.) 
W. H. Preece, the Chief Electrical Engineer of the Post Office, 
at whose request Mr. Marconi conducted experiments before the 
officials of the Post Office, first over a distance of about 100 yards 
and afterwards between the General Post Office and the Savings 
Bank Department in Queen Victoria Street. Shortly afterwards 
a series of trials were conducted by Mr. Marconi before Post 
Office officials and naval and military officers on Salisbury Plain, 
when communication was successfully established over a distance 
of 1? miles. 

On December 11th, 1896, Sir (then Mr.) W. H. Preece 
delivered a lecture at Toynbee Hall on ‘‘ Telegraphy without 
Wires.’? Mr. Marconi was present at this lecture, and con- 
ducted the experiments. 


1897. 


In March, 1897, Mr. Marconi gave a demonstration on 
Salisbury Plain before the representatives of various Govern- 
ment Departments, communication being established over a 
distance of 4 miles. 

On June 4th Mr. W. H. Preece lectured at the Royal 
Institution on the subject of Wireless Telegraphy. 

In May further trials were made across the Bristol Channel 
between Lavernock and Flatholm, a distance of over 3 miles; 
and on the 13th of that month communication was established 
between Lavernock Point and Brean Down, a distance of about 
8 miles. Professor Slaby, a German scientist, was present at 
these trials. 

In July Mr. Marconi was called to Italy by the Italian 
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Minister of Marine, and gave a demonstration of his invention 
in the Admiralty buildings at Rome, and before King Humbert 
at the Royal Palace of the Quirinal. Between July roth and 18th 
trials were made at Spezia at the request of the Italian Govern- 
ment, and on the 17th and 18th communication was successfully 
made and maintained between the Arsenal of San Bartolomeo 
at Spezia and the Italian cruiser San Martin at sea, at distances 
up to 16 k.m. 

On July 20th, 1897, the Wireless Telegraph and Signal 
Company, Limited, was incorporated, with a capital of £100,000, 
to acquire Mr. Marconi’s patents in all countries except Italy and 
her dependencies. 

On August 27th, 1897, a lecture was given by Professor 
Slaby at the Sailors’ Home, Potsdam, on Wireless Telegraphy, 
before the Emperor and Empress of Germany and the King of 
Spain. 

In September and October further experiments were con- 
ducted by Mr. Marconi on Salisbury Plain for Post Office officials. 
Experiments were also carried out by officials of the Post Office 
at Dover. Receiving apparatus was erected by a Post Office 
official at Bath, and signals were received from Salisbury, 34 
miles distant. 

In November the first Marconi Station was erected at the 
Needles, Alum Bay, Isle of Wight. Experiments were conducted 
between that Station and Madeira House, South Cliff, Bourne- 
mouth, where Mr. Marconi was residing at the time, a distance 
of 144 miles. 

In December tests were made between the Station at Alum 
Bay and a steamer, the height of the mast being about 60 ft., 
and readable signals were obtained up to a distance of 18 miles, 
Captain Kennedy, R.E., being present. 


1898. 


In May, 1898, experiments were carried out by Mr. Marconi 
between St. Thomas’s Hospital and the House of Commons. In 
the same month experiments were carried out at the request of 
Lloyd’s between Ballycastle and Rathlin Island, a distance of 
7% miles. 

On June 3rd Lord Kelvin visited the Needles Station and 
sent from there, to his friend Sir George Stokes, the first paid 
Marconigram. 

On July 2oth and 22nd the events of the Kingstown Regatta 
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in Dublin were reported by wireless telegraphy for the Dublin 
Daily Express from the steamer Flying Huntress, equipped with 
the Marconi system. 

On August 3rd wireless telegraphic communication was estab- 
lished between the Royal yacht Osborne and Ladywood Cottage, 
Osborne, in order that Queen Victoria might communicate with 
the Prince of Wales, then suffering from the results of an accident 
to his knee. Constant and uninterrupted communication was 
maintained during the sixteen days the system was in use. 

In September the installation at Madeira House, Bourne- 
mouth, was removed to Poole Harbour, Dorset. 

Under arrangement with the Trinity House officials the 
utility and value of wireless telegraphy as a means of communica- 
tion between lightships and the shore was demonstrated by the 
installation in December, 1898, of the East Goodwin Lightship 
and the South Foreland Lighthouse. The intervening distance 
was 12 miles. Communication was first established on Christmas 
Eve, and was continuously maintained for more than a year. 


1899. 


During a gale in January, 1899, a heavy sea struck the East 
Goodwin Lightship, carrying part of her bulwarks away. The 
mishap was reported by wireless telegraphy to Trinity House. 

On March 2nd Mr. Marconi read a paper on Wireless Tele- 
graphy at the Institution of Electrical Engineers. 

On March grd the s.s. R. F. Matthews ran into the East 
Goodwin Lightship. The accident was reported by wireless tele- 
graphy to the South Foreland Lighthouse, and lifeboats were 
promptly sent to the assistance of the lightship. 

On March 27th communication was established across the 
Straits of Dover, between the Chalet d’Artois, Wimereux, near 
Boulogne, and the South Foreland Lighthouse. 

During the naval manceuvres in July three British warships, 
the flagship Alexandra and the cruisers Europa and Juno were 
equipped with Marconi apparatus, and messages were correctly 
exchanged between these vessels at distances up to 74 nautical 
miles (about 85 land miles). 

In September Marconi Stations were installed at Chelmsford 
and Dovercourt. 

During the meetings of the British Association at Dover and 
of the Association Francaise pour l’Avancement de Science at 
Boulogne, in August, communication between the two societies 
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was maintained by means of Marconi apparatus installed at the 
Dover Town Hall and at Wimereux. 

The international yacht races between the Shamrock and the 
Columbia, which took place in September and October, 1899, 
were reported by wireless telegraphy for the New York Herald. 
After the conclusion of the races, series of trials were made at the 
request of the U.S.A. naval authorities between the cruiser New 
York and the battleship Massachusetts, signals being exchanged 
between the vessels at distances up to about 36 miles. On the 
return journey from America Mr. Marconi fitted the s.s. St. Paul 
with his apparatus, and on November 15th established communi- 
cation with the Needles Station when 36 miles distant. Reports 
of the progress of the war in South Africa were telegraphed to 
the vessel, and were published in a leaflet entitled ‘‘ The Trans- 
atlantic Times,’’ printed on board the St. Paul. 

In October, 1889, the War Office adopted the Marconi 
apparatus for use in the field in South Africa, and on Novem- 
ber 2nd six of the company’s electricians left for South Africa 
with six sets of Marconi apparatus. The apparatus proved of 
considerable service to the army and to the naval squadron in 
Delagoa Bay, to which several of the sets were subsequently 


transferred. 
1900. 

On February 2nd Mr. Marconi delivered a discourse on 
Wireless Telegraphy at the Royal Institution. 

In March the Marconi system was adopted by the Nord- 
deutscher Lloyd Steamship Company, and by agreement with this 
company Marconi apparatus was installed on the Borkum Riff 
Lightship and Borkum Lighthouse, and on board the R.M.S. 
Kaiser Wilhelm der Grosse. 

On April 25th the Marconi International Marine Communica- 
tion Company was incorporated with offices in London and 
Brussels, and agencies in Paris and Rome, for the maritime 
working of the Marconi system of wireless telegraphy. 

On July 4th a contract was entered into by the Admiralty 
for the installation of the Marconi apparatus on certain of His 
Majesty’s ships and at a number of coast stations. Twenty-six 
(26) sets were subsequently installed on ships of His Majesty’s 
Navy, and six (6) at Admiralty Coast Stations. In addition to 
these installations, the six installations supplied to the War 
Office for field operations in South Africa were transferred to 
His Mayjesty’s Navy. 
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In October the erection of the High Power Station at Poldhu 
was commenced. The aerials were at first supported by 20 masts, 
each 210 ft. high. The erection of a similar station at Cape 
Cod, Mass., was commenced early in the following year. 

In November, 1900, the Belgian Royal Mail Steam Packet 
Princesse Clementine, plying between Ostend and Dover, was 
fitted, and a Marconi Wireless Telegraph Station installed at La 
Panne, on the Belgian coast near Ostend. 


The Marconi system was adopted by Metropolitan I‘ire 
Brigade, and apparatus fitted at Mitcham Lane Station Box and 


Streatham Fire Station. 


1901. 


On January 1st, 1901, the Princesse Clementine reported the 
barque Medora, of Stockholm, waterlogged on Ratel Bank. A 
tug was promptly despatched from Ostend and the barque towed 
off. 

On January 8th wireless telegraph experiments on Princesse 
Clementine were carried out during a storm, communication being 
maintained the whole way from Ostend to Dover. On January 
19th Princesse Clementine ran ashore at Mariakerke during a 
thick fog. News of the accident was conveyed to Ostend by 
wireless telegraphy. 

In February communication was established between Niton 
Station, St. Catherines, I. of W., and the Lizard Station, a 
distance of 196 miles. 

The Marconi system of wireless telegraphy was largely used 
during the voyage of the Duke and Duchess of York to Australia 
in I9ol. 

On March tst a public Marconi Telegraph Service was 
inaugurated between five of the principal islands of the Hawaiian 
group, viz., Oahu, Kauai, Molaki, Maui, and Hawaii. 

In April a demonstration of the Marconi system was carried 
out for the French Government, communication being successfully 
established and maintained for some time between a Station at 
Calvi, Corsica, and another at Antibes in the Riviera. The Prince 
of Monaco’s yacht was also fitted with Marconi apparatus at the 
same time for the purpose of demonstrating to the delegates of 
“ Congress International de 1’Association de la Marine ’’ the value 
of the Marconi system for maritime communication. 

In May the Canadian Government decided to instal Marconi 


apparatus at two stations on the Straits of Belle Isle. 
BZ 
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On April 26th the Postmaster-General, Lord Londonderry, 
received a deputation of the directors of the Marconi Companies. — 

On May 15th, 1901, Mr. Marconi read a paper on Syntonic 
Wireless Telegraphy at the Royal Society of Arts, London. 

The first British ship, the s.s. Lake Champlain (Beaver Line), 
was equipped by the Marconi Company with wireless telegraphic 
apparatus on May a2ist, and about the same date the Marconi 
Company opened six coast stations in England and Ireland for 
communication with ships at sea as follows :—Crookhaven, Co. 
Cork; Rosslare, Co. Wexford; Holyhead; Withernsea, near Hull; 
Caister, near Yarmouth; North Foreland. 

The Canadian Government ordered two Marconi stations to 
be erected on the Straits of Belle Isle. June 1st, two stations 
ordered by the New York Herald for Nantucket Island and Nan- 
tucket Lightship. 

On July 23rd the Government of the Congo ordered for 
Banana (Congo) and Ambrizette (Angola) two stations. 

The masts at Poldhu were wrecked during a very heavy 
gale on September 2oth, and the masts at Cape Cod shared a 
like fate in the November following. The masts were then 
replaced by four towers, 210 ft. high, built of timber. 

On September 26th a 14 years’ contract was made for the 
installation of the Marconi apparatus at ten of Lloyd’s Signal 
Stations. 

A school for training wireless engineers was opened at 
Frinton-on-Sea in September, and on October 12th Stations for 
Commercial Service were opened at Niton, Isle of Wight, and 
the Lizard, Cornwall. 

The Compagnie de Telegraphie sans Fil of Brussels was 
formed on October 26th to develop and work the Marconi system 
on the Continent. 

Signals were received by Mr. Marconi at St. Johns, New- 
foundland, from Poldhu Station, Cornwall, a distance of 1,800 
miles, across the Atlantic on December 12th and 13th. 


1902. 


Considerable progress in Transatlantic work was accom- 
plished, and also in long-distance communication throughout 
Europe. In February Mr. Marconi received on board the s.s. 
Philadelphia, of the America Line, readable messages up to a 
distance of 1,5514 statute miles, and Morse signals up to a 
distance of 2,099 statute miles from Poldhu Station, Cornwall. 
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Wireless telegraphy was considerably used in operations for 
the refloating of the destroyer Recruit, struck in Brissons in a fog 
on May 28th. | 

Mr. Marconi lectured on the ‘‘ Progress of Electric Space 
Telegraphy’’ at the Royal Institution of Great Britain on 
June 13th. 

On July 14th-16th Mr. Marconi received messages from 
Poldhu on the Italian battleship Carlo Alberto, lying at Cape 
Skagen, a distance of 800 miles; and at Kronstadt, 1,600 miles. 

A demonstration was given before officials of the Dutch 
Government of Mr. Marconi’s inventions, and the Colonial 
Premiers who were in England for King Edward’s Coronation 
witnessed a demonstration of the Marconi system on board the 
Koh-i-nor. 

The Marconi Wireless Telegraph Company of Canada was 
formed on November tst, and in December wireless messages 
were despatched by the Cape Breton Station from Mr. Marconi 
and from the Earl Minto to His Majesty King Edward VII. Mr. 
Marconi also sent a message to King Victor Emmanuel of Italy. 
Mr. Marconi was made a member of the Italian Order of Merit. 

The American Marconi Company was established in this 
year. 


1903. 


President Roosevelt sent a Transatlantic message to King 
Edward vid Cape Cod and Poldhu Stations on January roth. 
High power and other stations were ordered by the Italian 
Government, and the Italian Senate and Chamber of Deputies 
tendered a vote of thanks to Mr. Marconi for the results obtained 
in the Italian Navy with wireless telegraphy. 

The first Transatlantic Marconigram was published in The 
Times on March 30th. 

The Compagnie Francaise Maritime and Coloniale de Teélé- 
graphie Sans Fil was formed on April 24th to operate the Marconi 
system in France. 

An agreement was made on July 24th by the British Admiraltw 
for the general use of the Marconi system in the Navy. 

The first International Conference upon Wireless Telegraphy 
was held in Berlin on August 4th. 

Mr. Marconi sailed from Liverpool on the s.s.Lucania on 


August 22nd, and during the voyage news messages were received 
daily. 
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The passengers of the Red Star Liner Kroonland, which was 
disabled on December 8th, 130 miles west of the Fastnet, were 
saved great inconvenience by wireless communication being estab- 
lished with the Marconi Station at Crookhaven. 

Mr. Marconi was made a Knight of the Order of St. Anne 
of Russia. 


1904. 
On April 28th a contract was made by the Admiralty for 
the installation of a coast station at Guernsey. ; 


A Wireless Telegraph Act was passed by the British Govern- 
ment on August 15th. 

Meteorological information was supplied by wireless to the 
Daily Telegraph. 

Accidents to s.s. New York and the s.s. Friesland early in 
the year were reported by wireless telegraphy. 

During the year contracts were carried out by the Marconi 
Company for the Montenegrin, Russian, Italian, and Canadian 
Governments; also for the Sicilian Railway. In August an 
arrangement was made by the Postmaster-General whereby 
British post offices undertook the collection, transmission and 
delivery of long-distance and ship-to-shore messages on behalf 
of the Marconi Company. 


1905. 


Judgment given by Judge Townsend in New York on May 4th 
in favour of the Marconi Company in its action against the De 
Forest Wireless Telegraph Company for infringement of patents. 
On May 12th the Canadian Government ordered stations for Cape 
Sable (N.S.) and St. John (N.B.), and on May 3oth instructions 
were given for five further lightships to be installed with wireless 
apparatus for Trinity House. 

Erection of the Clifden High-Power Station (Ireland) was 
commenced in October. 

Mr. Marconi was made a Civil Member of the Royal Order of 
Savoy. 

In 1905 Mr. Marconi took out his patent for the horizontal 


directional aerial (No. 14,788), which marked a step of great im- 
portance in the progress of long-distance work. 


1906. 
A contract made by the British Post Office in May for the 
erection of stations at Tobermory and Loch Boisdale, Scotland, 
by the Marconi Company. 
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On August 4th the Argentine Marconi Company was formed 
to work the Marconi patents in Argentine and Uruguay. 

In October and November an International Radiotelegraphic 
Conference was held at Berlin, and a convention was signed by 
the majority of the principal countries of the world. 


1907. 


Marconi Transatlantic Stations at Clifden and Glace Bay were 
opened for limited public service on October 17th. 


1908. 


Transatlantic Stations were opened to the general public for 
transmission of messages between the United Kingdom and the 
principal towns in Canada on February 3rd. 

Mr. Marconi lectured on ‘‘ The Commercial Application of 
Wireless Telegraphy’’ at Liverpool on February 24th. 

The Russian Company of Wireless Telegraphs and Tele- 
phones was formed on October 8th. 


1909. 


The Republic, after collision with the s.s. Florida off the 
coast of the United States on January 23rd, succeeded in calling 
assistance by wireless, with the result that all her passengers and 
crew were saved before the vessel sank. 

Mr. Marconi lectured before the Dutch Royal Institute of 
Engineers on May 1st and on December 11th. 

The Slavonia was stranded in the Azores on June roth, when 
the passengers and crew, numbering 410, were rescued from the 
wreck by the assistance of vessels summoned to her aid by 
wireless. 

Glace Bay Transatlantic Station was destroyed by fire in 
August. 

The Marconi British Coast Stations taken over by the Post- 
master-General on September 29th, who was granted a licence to 
use the company’s patents. 

Mr. Marconi was awarded the Nobel Prize for Physics when 
he lectured at the Royal Academy of Science, Stockholm. 

During the year the Brazilian Government ordered from the 
Marconi Company four stations, and the Madeira Mamore Rail- 
way two stations at Mafiaos and Porto Velho, 540 miles apart. 
A contract obtained by the Marconi Company for the erection 
of a station at Varna for the Bulgarian Government. 
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1910. 


Mr. Godfrey Isaacs joined the Board of the Marconi Company 
on January 25th. 

Glace Bay Station was restored and reopened for public 
service on April 23rd. 

Mr. Marconi, en route for Buenos Aires on board the Princi- 
pessa Mafalda, received messages from Clifden at a distance of 
4,000 miles by day and 6,735 miles by night. 

The important patents of Professor Majorana for wireless 
telephony were acquired by Marconi’s Wireless Telegraph 
Company. 

The Compania Nacional de Telegrafia sin Hilos was formed 
on December 24th to operate the Marconi system in Spain. 


1911. 


On February 21st judgment was given in the action instituted 
in December, 1910, by the Marconi Company against the British 
Radiotelegraph and Telephone Company for infringement of their 
tuning patent No. 7,777 of 1g00. Mr. Justice Parker’s decision 
was in favour of the Marconi Company, and he granted them a 
certificate of validity of their patent and an injunction, together 
with costs and damages. 

The first number of the MarconicraPH, an illustrated maga- 
zine of wireless telegraphy, was issued in April. 

A contract was made between the Marconi Company and the 
Canadian Government for operating of wireless telegraph stations 
in Canada for a period of 20 years. 

Stations at Teneriffe, Cadiz, Barcelona, and Las Palmas, 
erected by Marconi Company, were opened for public business by 
the Cia Naciofial de Telegrafia sin Hilos, the concessionaires of 
the public wireless telegraph service of Spain. 

The Imperial Conference held in May approved the proposal 
that an Imperial Wireless Telegraph System should be created. 

H.M.S. Cornwall reported by wireless as being ashore at Cape 
Sable (N.S.), and the Donaldson Liner Saturnia as having struck 
an iceberg 175 miles east of Belle Isle. | Both vessels safely 
brought to port. 

Mr. Marconi lectured on “‘ Radiotelegraphy ’ 
tution on June 2nd. 

The P. and O. Liner Delhi, with the Duke and Duchess of 
Fife on board, was reported in distress off Cape Spartel on 
December 13th. Assistance was obtained by means of wireless 


bf 


at Royal Insti- 
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and everyone was safely landed. The Lodge-Muirhead patents 
were acquired by the Marconi Company, and Sir Oliver Lodge 
became a scientific adviser to the company. 

The Marconi Company secured important interests in the 
Russian Company of Wireless Telegraphs and Telephones. 


1912. 


This, the last completed year of wireless telegraphy, has 
perhaps witnessed its greatest development and activity. Early 
in the year, owing to the improved position of the Marconi 
Wireless Telegraph Company of America, through the transfer 
to it of the United Wireless Company’s business, further capital 
was subscribed by the shareholders, sufficient to develop its pro- 
jects for the erection of long-distance stations throughout the 
United States and elsewhere. 

On January 27th the Aranjuez (Madrid), the central station 
of the Spanish wireless service, was opened by King Alfonso. 
Stations at Vigo and Soller were also opened during the year. 

In February the Marconi Company secured the important 
patents of Bellini and Tosi, including those for the wireless 
compass, and Mr. Bellini’s services were secured on the staff of 
the company. 

The disastrous loss of life occasioned by the wreck of the 
Titanic on April 15th was mitigated to some extent through the 
help secured by its wireless call, and, where all on board might 
have been drowned but for the assistance of wireless telegraphy, 
a considerable number of lives were saved. 

Mr. Marconi, whilst in America, delivered an address on the 
“Progress of Wireless Telegraphy’’ before the New York 
Electrical Society on April 17th. 

Owing to the rapid development of its business, Marconi’s 
Wireless Telegraph Company transferred its offices in May to 
Marconi House, Strand, and larger works were built at 
Chelmsford. 

The International Radiotelegraphic Conference, opened in 
London on June 4th, approved important regulations to secure 
uniformity of practice in Wireless Telegraphic Services. 

The British Government entered into a contract in July with 
the Marconi Company for the erection of a chain of High-Power 
Wireless Telegraphic Stations, as recommended at the Imperial 
Conference held in t911. When the contract was submitted for 
the ratification of the House of Commons it was referred to a 
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Select Committee to report thereon. After prolonged sittings no 
decision has yet been arrived at. 

In July the Bolivian Government arranged with the Marconi 
Company for the erection of two 10 kw. stations at La Paz and 
Puerto Saurez and 5 kw. stations at Riberalta or Villa Bella, 
Cobija, Trinidad, Yacuiba, and Santa Cruz. The Canadian 
Marconi Company was entrusted by the Dominion Government 
on September 17th with the working of the existing stations 
on the Great Lakes until 1931 and the erection of further stations. 
A similar arrangement was come to in December with the New- 
foundland Government for stations at Belle Isle and on the 
Labrador coast. 

On September 26th a regrettable accident befel Mr. Marconi 
whilst travelling by motor-car in Italy, with serious consequences 
to the great inventor’s eyesight. 

In September the Norwegian Government entered into a 
contract with the Marconi Company for the erection of a High- 
Power Station in Norway to communicate with a station to be 
erected by the Marconi Company at New York. 

On November 12th assistance was called by wireless for the 
Pacific Steam Navigation Company’s s.s. Oravia, on a rock off 
the Falkland Islands, and passengers and mails were saved before 
the vessel was lost. 

On November 13th the patent actions at issue between the 
Marconi and Telefunken Wireless Companies were mutually 
settled. 

The Marconi Company entered into arrangements for the 
erection of a High-Power Station at Buenos Aires to communicate 
with Europe. 

Mr. Marconi was decorated with the Grand Cross of the 
Order of Alfonso XII., and made a Grand Officer of the Order 
of St. Maurice and Lazarus. In December an important contract 
was made by the Portuguese Government for the erection of 
Marconi Stations at Lisbon, Oporto, Azores, Madeira, and the 
Cape Verde Islands. 
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WIRELESS TELEGRAPH LAWS AND 
REGULATIONS 


AND THE 


INTERNATIONAL CONVENTION 
London, 1912 


lation on the subject essential. There are comparatively 

few, however, who could realise the extent of this legisla- 
tion, and the compilation of the laws and regulations of the 
various countries which appears in the following pages will 
doubtless occasion not a little surprise. 

The movement in favour of wireless telegraph legislation may 
be said to date back to 1903, although prior to that, in 1899, the 
Marconi system had then reached a point of development when the 
Admiralty thought it desirable to obtain sets of the apparatus for 
trial, and two years later an agreement of a limited character was 
entered into between the Admiralty and the company for the 
supply of Marconi apparatus for naval use. In July, 1903, a 
further and more complete agreement was entered into. At that 
time the increasing use of wireless telegraphy for maritime pur- 
poses had raised questions of international interest, and it had 
become evident that on many points regarding the interchange of 
messages international agreement would be desirable. 


sk development of wireless telegraphy has rendered legis- 


A conference met at Berlin in August, 1903, on the invita- 
tion of the German Government. The outcome of that conference 
was that ali the Powers, with the exception of Great Britain and 
Italy, agreed to certain proposals to be considered at a subsequent 
conference for the international regulation of wireless telegraphy. 
The British delegates had been instructed to maintain an attitude 
of reserve owing to the position in which wireless telegraphy was 
at that time placed in the United Kingdom, the fact being that 
in the then state of the law the Government had not that control 
over wireless telegraphy which would have enabled them to enforce 
the provisions of the Convention. The Wireless Telegraphy Act, 
which was passed in 1904 for two years only, and which was 
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renewed in 1906 without modification (and is still in force), pro- 
hibits the installation or working of wireless telegraphy apparatus 
in the United Kingdom, on board British ships, without a 
licence from the Postmaster-General. Its principal objects were, 
by regulating wireless telegraphy, to make it more useful for pur- 
poses of defence and general communication. The memo- 
randum which was laid before the House of Commons in explana- 
tion of the Bill stated that the necessity of legislation depended 
in the first place on the importance from the naval point of view 
of giving the Government control over wireless stations in time 
of war or emergency, and, secondly, on the desirability of placing 
the Government in the position to enter into an agreement on the 
subject with other countries if it should be found expedient to 
do so. 


In October, 1906, a second conference was held in Berlin, 
and its primary objects may be classified under the following 
headings :— 


1. The acceptance and transmission of telegrams. 
2. The adoption of rules of working. | 


3. The provision of means of collecting charges and 
settling accounts between the different countries. 


4. Arrangements for the publication of all information 
necessary for inter-communication. 


5. Rules to prevent interference and confusion in work- 
ing, with adequate provisions for enforcement. 


6. Provision that, with certain exceptions,  inter- 
communication must not be refused on account of the 
differences in the systems of wireless telegraphy employed. 


The documents signed at Berlin on November 3rd, 1906, 
consisted of :—(a) The Convention; (b) the Additional Under- 
taking ; (c) the Final Protocol; (d) the Service Regulations. These 
documents were revised at the London Conference held in 1912, 
and the Convention, which comes into operation on July rst, 
1913, is set out in the following pages. About 4o per cent. of the 
delegates present at the last conference were administrative, 
executive, or technical officials acting for the postal, telegraph, 
and cable departments of the various countries represented. 
About another third of the assembly (37 per cent.) were composed 
of army and navy officers, the relative ratio of naval and military 
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officers being about 4 to 3. About 6 per cent. of the delegates 
were trained and experienced diplomats, and the remainder 
included eminent scientists, noted meteorologists, and prominent 
personages interested in the technical, commercial, and humani- 
tarian development of wireless telegraphy. Sir Henry Babington 
Smith presided. 

In all, about 350 amendments, additions, and proposals were 
considered in some form by the conference. About 100 of these 
proposals were accepted in full or in part, the majority of the 
amendments adopted, however, being of a minor nature. 

The central agency which has been established for the pur- 
pose of collecting and distributing information in accordance with 
the requirements of the Convention is commonly known as the 
‘‘ Berne Bureau.’’ This is merely a branch of the Bureau of the 
International Telegraph Union, situated at Berne, in Switzerland. 
It has no initiative or executive power and holds a subordinate 
position, its functions being practically confined to the collection 
and circulation of information. Notwithstanding this, the Inter- 
national Bureau at Berne is an organisation of the highest im- 
portance, thanks to the zealous, economical and efficient manner 
in which it is conducted. To this organisation is entrusted the 
work of preparing and circulating, in accordance with Article 13 
of the Convention, particulars regarding each station, such as the 
name, nationality, geographical position, call signal, normal 
range, wave length, nature of service performed by the station, 
hourse of service, etc. 

The supplementary expenses resulting from the work of the 
International Bureau in connection with radiotelegraphy must not 
exceed 80,000 francs per annum, not including special expenses 
to which the meeting of an International Conference gives rise. 
For the purposes of contribution towards the expenses the 
administrations of the contracting States are divided into six 
classes, as shown in Article 43 of the regulations. 


THE INTERNATIONAL 
CONVENTION 


London, July 5th, 1912 


International Radiotelegraph Convention concluded between 
Great Britain and various British Colonies and Protectorates, 


the Union of South Africa, the Commonwealth of Australia, 


Canada, British India, New Zealand, Greece, Italy and the Italian 
Colonies, Germany and the German Protectorates, the United 
States of America and the Possessions of the United States of 
America, the Argentine Republic, Austria, Hungary, Bosnia- 
Herzegovina, Belgian Congo, Brazil, Bulgaria, Chili, Denmark, 
France and Algeria, French West Africa, French Equatorial 
Africa, Indo-China, Madagascar, Tunis, Japan and Chosen, For- 
mosa, Japanese Sakhalin and the Leased Territory of Kwantoung, 
Morocco, Monaco, Norway, the Netherlands, the Dutch Indies 
and the Colony of Curacoa, Persia, Portugal and the Portuguese 
Colonies, Roumania, Russia and the Russian Possessions and 
Protectorates, the Republic of San Marino, Siam, Sweden, 
Turkey and Uruguay. 


The undersigned Plenipotentiaries of the Governments of 
the countries enumerated above, being assembled in Conference 
at London, have, by common consent, and subject to ratification, 
concluded the following Convention :— 

ARTICLE I. 

The High Contracting Parties undertake to apply the pro- 
visions of the present Convention in all the radiotelegraph 
stations (coast stations and ship stations) which are established 
or worked by the Contracting Parties and open for the service 
of public correspondence between the land and ships at sea. 

They undertake, moreover, to impose the observance of 
these provisions upon private enterprises authorised either to 
establish or to work radiotelegraph coast stations open to the 
service of public correspondence between the land and ships at 
sea, or to establish or work radiotelegraph stations whether open 
for public correspondence or not on board the ships which carry 
their flag. 
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ARTICLE 2. 

That which is called a coast station is any radiotelegraph 
station established on dry land or on board any ship permanently 
anchored and _ utilised for the exchange of correspondence with 
ships at sea. 

Any radiotelegraph station established on board a ship other 
than a permanently stationary ship is called a ship station. 


ARTICLE 3. 

Coast stations and ship stations are bound to exchange radio- 
telegrams reciprocally without distinction as to the radiotele- 
graph system adopted by such stations. 

Fach ship station is bound to exchange radiotelegrams with 
any other ship station without distinction as to radiotelegraphic 
system adopted by such stations. 

Nevertheless, in order not to impede scientific progress, the 
provisions of the present Article do not prevent the contingent 
employment of a radiotelegraphic system incapable of communi- 
cating with other systems, provided that such incapacity be due 
to the specific nature of such system and that it be not the effect 
of devices adopted solely with the object of preventing inter- 


communication. 
ARTICLE 4. 


Notwithstanding the provisions of Article 3, a station may be 
appropriated to a restricted public service determined by the 
object of the correspondence or by other circumstances inde- 
pendent of the system employed. 


ARTICLE 5. 

Each of the High Contracting Parties undertakes to cause 
the coast stations to be connected with the telegraph system by 
means of special wires, or, at any rate, to take such other 
measures as will ensure a rapid exchange between the coast 
Stations and the telegraphic system. 


ARTICLE 6. 

The High Contracting Parties will mutually notify one 
another of the names of the coast stations and ship stations 
covered by Article 1, as well as of all the particulars necessary 
to facilitate and accelerate the radiotelegraphic exchanges which 
will be specified in the Detailed Regulations. 


ARTICLE 7. 
Each of the High Contracting Parties reserves to itself the 
right to prescribe or to permit in the stations covered by 
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Article 1, independently of the installation of which the par- 
ticulars are published conformable to Article 6, the installation 
and working of other devices with a view to a special radio- 
telegraphic transmission without publication of the details of such 
devices. 

ARTICLE 8. 

The working of radiotelegraph stations shall be organised 
as far as possible in such a manner as not to disturb the service 
of other stations of the kind. | 

ARTICLE 9. 

Radiotelegraph stations shall be obliged to accept with abso- 
lute priority calls of distress whencesoever they may come, to 
reply in like manner to such calls, and to give the effect to them 
which they require. 

ARTICLE I0. 

The charge of a radiotelegram shall include, as the case 
may be :— 

Ist. (a2) The ‘‘ coast charge’’ which belongs to the coast 

station. 
(b) The ‘‘ ship charge’’ which belongs to the ship 
station. 

and. The charge for transmission over the lines of the tele- 

graph system, calculated in accordance with the ordinary 
rules. 

3rd. The transit charges of the intermediate coast and ship 

stations and the charges appertaining to special services 
required by the sender. 

The rate of the coast charge shall be subject to the approval 
of the Government to which the coast station is subject; that 
of the ship charge, to the approval of the Government to which 
the ship is subject. 


! ARTICLE II. 

The provisions of the present Convention are completed by 
Detailed Regulations which have the same validity and come into 
force at the same time as the Convention. 

The provisions of the present Convention and of the Regula- 
tions relating thereto may be modified at any time by common 
consent of the High Contracting Parties. Conferences of Pleni- 
potentiaries having power to modify the Convention and the 
Regulations shall take place periodically ; each Conference shall 
itself fix the place and time of the succeeding meeting. 
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ARDICLE) Ta. 
These Conferences shall be composed of Delegates of the 
Governments of the Contracting Countries. 
In the deliberations each country shall exercise one vote only. 
If a Government adhere to the Convention for its colonies, 
possessions or protectorates, subsequent Conferences may decide 
that the whole or part of such colonies, possessions or pro- 
tectorates is to be regarded as forming a country for the purposes 
of the foregoing clauses. Nevertheless, the number of votes to 
be exercised by a Government, including its colonies, possessions 
or protectorates, may not exceed six. 
The following are regarded as forming a single country for 
the purposes of the present Article :— 
The Union of South Africa. 
The Australian Commonwealth. 
Canada. — 
British India. 
New Zealand. 
German East Africa. 
German South-West Africa. 
The Cameroons. 
Togo. 
The German Pacific Protectorates. 
Alaska. 
Hawaii and the other American possessions in Polynesia. 
The Philippine Islands. 
Porto Rico and the American possessions in the Antilles. 
The zone of the Panama Canal. 
The Belgian Congo. 
The Spanish Colony of the Gulf of Guinea. 
French West Africa. 
French Equatorial Africa. 
Indo-China. 
Madagascar. 
Tunis. 
Erithrea. 
Italian Somaliland. 
Chosen, Formosa, Japanese Sakhalin and the leased 
territory of Kwantoung. 
The Dutch Indies. 
The Colony of Curacao. 
Portuguese West Africa. 
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Portuguese East Africa and the Portuguese possessions 
in Asia. | 

Russian Central Asia (littoral of the Caspian Sea). 

Bokhara. 

Khiva. 

Western Siberia (littoral of the Arctic Ocean). 

Eastern Siberia (littoral of the Pacific Ocean). 


ARTICLE 13. | 

The International Bureau of the Telegraph Union shall be 
entrusted with the duty of collecting, co-ordinating, and publish- 
ing information of every kind relating to radiotelegraphy, of 
investigating requests for modification of the Convention, and of 
the Regulations of Publishing the changes adopted, and, in 
general, of proceeding to any Administrative work which it may 
be called upon to undertake in the interests of International 
Radiotelegraphy. 

The expenses of this institution shall be borne by all the 
Contracting Parties. 


ARTICLE 14. 

Each of the High Contracting Parties reserves to itself the 
right to fix the conditions under which it will allow radiotele- 
grams coming from or destined for a station, whether a ship 
station or a coast station, which is not subject to the provisions 
of the present Convention. 

If a radiotelegram is admitted, the ordinary charges must be 
applied to it. 

Every radiotelegram which comes from a ship station and 
is received by a coast station of the contracting country, or 
accepted in transit by the Administration of a contracting country, 
shall be sent forward. 

Every radiotelegram intended for a ship shall also be sent 
forward if the Administration of the contracting country has 
allowed it to be handed in, or if the Administration of a con- 
tracting Government has accepted it in transit from a non- 
contracting country, subject to the right of the coast station to 
refuse transmission to a ship station subject to a non-contracting 
country. 

ARTICLE 15. 

The provisions of the Articles 8 and 9g of this Convention are 
equally applicable to radiotelegraphic installations other than 
those covered by Article 1. 
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ARTICLE 16, 

The Governments which have not taken part in the present 
Convention shall be allowed to become party to it at their own 
request. 

Such adherence shall be notified through diplomatic channels 
to that one of the contracting Governments in whose territory 
the last Conference was held, and by that Government to the 
others. | 

Such adherence shall involve complete acceptance of all the 
clauses of the present Convention and admission to all the advan- 
tages stipulated therein. 

The adherence to the Convention of the Government of a 
country having colonies, possessions, or protectorates shall not 
carry with it the adherence of the colonies, possessions, or pro- 
tectorates of such Government, unless a declaration be made to 
that effect by such Government. These colonies, possessions, 
or protectorates as a whole, or each one of them separately, may 
form the subject of a separate adherence or of a separate 
denunciation under the conditions indicated in the present Article 
and in Article 22. 


ARTICLE 17, 

The provisions of Articles 1, 2, 3, 5, 6, 7, 8, 11, 12, and 17, 
of the International Telegraph Convention of St. Petersburg 
dated 10/22 July 1875 shall be applicable to International Radio- 
telegraphy. 

ARTICLE 18. 

In case of difference of opinion between two or more con- 
tracting Governments in respect of the interpretation or the exe- 
cution either of the present Convention or of the Regulations 
provided for by Article 11, the question in dispute may, by 
common consent, be submitted to arbitration. In such cases, 
each of the Governments concerned shall choose one other not 
concerned with the question. 

The decision of the Arbitrators shall be made by an absolute 
Majority of votes. 

In case of an equality of votes, the Arbitrators shall appoint, 
in order to settle the difficulty, another Contracting Government 
hot concerned in the question in dispute. In default of an agree- 
ment with regard to such choice, each Arbitrator shall nominate 
a Contracting Government not interested in the dispute; and 
lots shall be drawn as between the Governments proposed. The 


omy) 
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drawing of lots shall be the prerogative of the Government in 
whose territory the International Bureau provided for in 
Article 13 performs its work. 
ARTICLE IQ. 
The High Contracting Parties undertake to adopt or to 
propose to their respective legislatures the measures necessary 
to ensure the execution of the present Convention. 


ARTICLE 20. 

The High Contracting Parties will communicate to one 
another such laws as may have been already enacted or which 
may be about to be so enacted in their countries, relating to the 
subject of the present Convention. 


ARTICLE 21. 

The High Contracting Parties preserve their entire liberty 
with regard to the radiotelegraph installations not covered by 
Article 1, and notably with regard to naval and military installa- 
tions, and also to stations carrying out communications between 
fixed points. All such installations and stations shall remain 
subject solely to the obligations provided for in Articles 8 and 9 
of the present Convention. 3 

Nevertheless when these installations and stations carry out 
an exchange of maritime public correspondence, they shall con- 
form, in carrying out such service, to the requirements of the 
Regulations with regard to the method of transmission and 
accounting. 

If, on the other hand, coast stations carry out, at the same 
time as public correspondence with ships at sea, communications 
between fixed points, they shall not be subject, in the execution 
of this latter service, to the provisions of the Convention, except 
for the observance of Articles 8 and 9 of that Convention. 

However, fixed stations which carry out correspondence 
between land and land must not refuse the exchange of radio- 
telegrams with another fixed station on account of the system 
adopted by such station; nevertheless, the liberty of each country 
shall remain complete in respect of the organisation of the service 
for correspondence between fixed points and the decision as to 
the correspondence to be carried out by the stations appropriated 
to. such service. 

ARTICLE 22. 

The present Convention shall be put into execution from the 

tst of July t913, and shall remain in force for an indeterminable 


The International Convention 49 
period and until the expiry of one year from the day upon which 
it is denounced. 

Denunciation shall not take effect except as regards the 
Government in whose name it is made. So far as the other 
Contracting Parties are concerned, the Convention shall remain 


in force. 
ARTICLE 23. 


The present Convention shall be ratified, and the ratification 
thereof shall be deposited in London in as short a time as possible. 

If one or more of the High Contracting Parties shall not 
ratify the Convention, it shall not be thereby less valid for the 
Parties which have ratified it. 

In witness whereof the respective Plenipotentiaries have 
signed the Convention in a single copy, which shall remain 
deposited in the archives of the British Government, and of 
which a copy shall be sent to each Party. 

London, the 5th of Juiy, 1912. 

FINAL PROTOCOL. 

At the time of proceeding to the signature of the Convention 
concluded by the International Radiotelegraph Conference of 
London, the undersigned Plenipotentiaries have agreed as 
follows :— 

I. 

The exact nature of the adherence notified on the part of 
Bosnia-Herzegovina not being yet determined, it is recognised 
that a vote is attributed to Bosnia-Herzegovina, a decision at a 
later date being necessary on the question whether this vote 
belongs to Bosnia-Herzegovina in virtue of the second paragraph 
of Article 12 of the Convention, or whether this vote is accorded 
to it conformably to the provisions of the third paragraph of 
that Article. 

bh 

The following declaration is placed on record :— 

The Delegation of the United States declares that its Govern- 
ment is under the necessity of abstaining from all action with 
regard to tariffs, because the transmission of radiotelegrams as 
well as of telegrams in the United States is undertaken, wholly 
or in part, by commercial or private companies. 


III. 
The following declaration was also placed on record :— 
The Government of Canada reserves to itself the right to fix 
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separately, for each of its coast stations, a total sea charge for 
radiotelegrams originating from North America and intended for 
any ship whatever, the coast charge amounting to three-fifths 
and the ship charge to two-fifths of such total charge. 

In witness whereof the respective Plenipotentiaries have 
drawn up the present Final Protocol, which shall have the same 
force and the same validity as if the provisions thereof had been 
inserted in the text itself of the Convention to which it belongs, 
and they have signed it in a single copy which shall remain 
deposited in the archives of the British Government, and of which 
a copy shall be sent to each party. 

Done at London the 5th of July, 1912. 


DETAILED SERVICE REGULATIONS APPENDED TO THE | 
INTERNATIONAL RADIOTELEGRAPH CONVENTION. 
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I.—ORGANISATION OF RADIOTELEGRAPH STATIONS. 
ARTICLE I. 


The choice of radiotelegraph apparatus and devices to be 
used by coast stations and ship stations is free. The installation 
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of these stations must, as far as possible, be in keeping with 
scientific and technical progress. 


ARTICLE 2. 


Two wave-lengths, one of 600 and the other of 300 metres, 
shall be allowed for the service of general public correspondence. 
Every coast station open to this service must be equipped in such 
a way as to be able to use these two wave-lengths, of which one 
shall be indicated as the normal wave-length of the station. 
During the whole time that it is open every coast station must 
be in a condition to receive calls made by means of its normal 
wave-length. Nevertheless, for the correspondence covered by 
paragraph 2 of Article 35, use shall be made of a wave-length of 
1,800 metres. Further, each Government may authorise the use, 
in a coast station, of other wave-lengths for the purpose of 
securing a long-range service or a service other than that of 
general public correspondence, and established in conformity with 
the provisions of the Convention, with the reservation that these 
wave-lengths do not exceed 600 metres, or that they do exceed 
1,600 metres. 


In particular, stations used exclusively for the despatch of 
signals intended to determine the position of ships must not use 
wave-lengths exceeding 150 metres. 


ARTICLE 3. 


1. Every ship station must be equipped in such a way as to 
be able to use the wave-lengths of 600 metres and of 300 metres. 
The first shall be the normal wave-length, and may not be 
exceeded in transmission, the case of Article 35 (paragraph 2) 
excepted. 

Use may be made of other wave-lengths not exceeding 600 
metres in special cases, and subject to the approval of the 
Administrations to which the coast stations and ship stations con- 
cerned are subject. 


2. During the whole time that it is open every ship station 
must be able to receive calls made by means of its normal wave- 
length. 


3. Ships of small tonnage, in the case of which it would be 
materially impossible to use the wave-length of 600 metres for 
transmission, may be authorised to employ exclusively the wave- 
length of 300 metres; they must be able to receive by means of the 
wave-length of 600 metres. 
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ARTICLE 4. 

Communications between a coast station and a ship station, 
or between two ship stations, must be exchanged on both sides by 
means of the same wave-length. If, in a particular case, com- 
munication is difficult, the two stations may, by mutual consent, 
pass from the wave-length by means of which they are communt- 
cating to the other regulation wave-length. Both stations shall 
resume their normal wave-lengths when the radiotelegraphic 
exchange is finished. 


ARTICLE 5. 

1. The International Bureau shall draw up, publish and revise 
periodically an official map showing the coast stations, their 
normal ranges, the principal lines of navigation, and the time 
normally taken by ships for the voyage between the various ports 
of call. 

2. It shall draw up and publish a Nomenclature of the radio- 
telegraph stations covered by Article 1 of the Convention, and 
also periodical supplements for additions and modifications. This 
Nomenclature shall give, in the case of each station, the following 
information :— 

Ist.—For coast stations: the name, nationality, and 
geographical position indicated by the territorial sub-division 

-and by the longitude and latitude of the place; for ship 

stations : the name and nationality of the ships; when the case 
arises, the name and address of the contractor. 

2nd.—The call signal. (The call signals must be 
differentiated from one another, and each one must consist 
of a group of three letters.) 

3rd.—The normal range. 

4th.—The radiotelegraphic system with the character- 
istics of the system of emission (musical sparks, tonality 
expressed by the number of double vibrations, etc.). 

5th.—The wave-lengths used (the normal wave-length to 
be underlined). 

6th.—The nature of the services performed. 

7th.—The hours of working. 

8th.—When necessary the hour and method of despatch 
of time signals and meteorological telegrams. ; 

gth.—The coast or ship charge. 

3. There shall also be included in the Nomenclature such 
information relating to radiotelegraph stations other than those 
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covered by Article 1 of the Convention, as shall be communicated 
to the International Bureau by the Administrations to which such 
stations are subject, provided that these are either Administrations 
which are parties to the Convention, or, if they are not parties 
to it, have made the declaration provided for in Article 48. 

4. The following notations shall be adopted in documents for 
the use of the international service to designate radiotelegraph 
stations :— 

PG—station open to general public correspondence. 
PR—station open to restricted public correspondence. 
P—private station. 

O—station open only to official correspondence. 
N—station always open. 

X—station not having fixed working hours. 

5. The name of a ship station indicated in the first column of 
the Nomenclature must be followed, when there is duplication of 
the name, by the call-signal of such station. 


ARTICLE 6. 

The exchange of unnecessary signals and words is forbidden 
to the stations covered by Article 1 of the Convention. FE xperi- 
ments and practice shall not be allowed in these stations, except 
so far as they do not disturb the service of other stations. 

Practice must be carried out with wave-lengths different 
from those allowed for public correspondence, and with the 
minimum of power necessary. 


ARTICLE 7. 
1. All stations are bound to exchange traffic with the mini- 
mum of energy necessary to ensure good communication. 
2. Every coast and ship station must satisfy the following 
conditions :— 
(a) The waves emitted must be as pure and as little damped 
as possible. 

In particular, the use of transmitting devices in which 
the production of the waves emitted is obtained by 
discharging the aerial directly by sparks (plain 
aerial) shall not be allowed except in cases of 
distress. 

It may, however, be allowed in the case of certain special 
stations (for example those of small boats) in which 
the primary power does not exceed 50 watts. 

(b) The apparatus must be capable of transmitting: and 
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receiving at a speed at least equal to 20 words per 
minute, the word being reckoned at the rate of five 
letters. 

New installations bringing into play an energy of more 
than 50 watts shall be equipped in such a way that 
it may be possible to obtain easily several ranges 
less than the normal range, the shortest being of 
approximately 15 nautical miles. Installations 
already established bringing into play an energy of 
more than 50 watts shall be transformed as far as 
possible in such a manner as to satisfy the foregoing 
requirements. 

(c) Receiving apparatus must allow of receiving, with the 
greatest possible amount of protection from disturbance, 
transmissions made with the wave-lengths specified in 
present Regulations, up to 600 metres. 

3. Stations serving solely for determining the position of 

ships (vadiophares) must not operate over an area of greater 
radius than 30 nautical miles. 


ARTICLE 8. 


Independently of the general conditions specified in Article 7, 

ship stations must also satisfy the following conditions :— 

(a) The power transmitted to the radiotelegraphic apparatus, 
measured at the terminals of the generator of the 
station, must not under normal circumstances exceed 
one kilowatt. 

(b) Subject to the provisions of Article 35, paragraph 2, a 
power exceeding one kilowatt may be used, if the ship 
is under the necessity of corresponding at a distance of 
more than 200 nautical miles from the nearest coast 
station, or if, in consequence of exceptional circum- 
stances, communication cannot be realised except by 
means of an increase of power. 


ARTICLE Q. 


1. No ship station may be established or worked by private 
enterprise without a licence issued by the Government to which 
the ship is subject. 

Stations on board ship having their port of register in a 
colony, possession, or protectorate may be described as being 
subject to the authority of such colony, possession, or pro- 
tectorate. 
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2. Every ship station holding a licence issued by one of 
the contracting Governments must be regarded by the other 
Governments as having an installation fulfilling the conditions 
imposed by the present Regulations. 


The competent authorities of the countries where the ship 
calls may demand the production of the licence. In default of 
such production, these authorities may ascertain whether the 
radiotelegraph installations of the ship satisfy the conditions 
imposed by the present Regulations. 

When an Administration has practical evidence that a ship 
station is not fulfilling these conditions, it must, in every case, 
address a complaint to the Administration of the country to 
which the ship is subject. From that point onwards the pro- 
cedure shall be, when necessary, as provided in Article 12, 
paragraph 2. 


ARTICLE IO. 


1. The service of the ship station must be carried out by a 
telegraphist holding a certificate issued by the Government to 
which the ship is subject, or, in an emergency and for one voyage 
only, by another Government party to the convention. 

2. There shall be two classes of certificates : 

The first-class certificate shall state the professional qualifica- 
tions of the operator with regard to :— 

(a) the adjustment of the apparatus and knowledge of their 

working ; 

(b) transmitting and receiving by ear, at a speed which must 
not be less than 20 words per minute. 

(c) knowledge of the regulations applying to the exchange of 
radiotelegraphic communications. 

The second-class certificate may be issued to a telegraphist 
who only attains to a speed in transmitting and receiving of 12 to 
Ig words per minute, but who fulfils the other conditions men- 
tioned above. Telegraphists holding a second-class certificate 
may be allowed :— 

(a) on ships only using radiotelegraphy for their own service 
and for the correspondence of the ship’s company, in 
particular on fishing vessels ; 

(b) on all ships as substitutes, provided that such ships 
have on board at least one operator holding a first-class 
certificate. Nevertheless, on ships placed in the first 
class indicated in Article 13, the service must be carried 
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out by at least two telegraphists holding first-class 
certificates. 

In ship stations, transmissions may only be made by a tele- 
graphist holding a first or second-class certificate, an exception 
being made of cases of emergency, in which it would be im- 
possible to conform to this provision. 

3. Further, the certificate shall testify that the Government 
has placed the telegraphist under the obligation of preserving 
the secrecy of correspondence. 

4. The radiotelegraph service of the ship station shall be 
placed under the supreme authority of the captain of the ship. 


ARTICLE II. 


Ships provided with radiotelegraph installations and placed 
in the first two classes indicated in Article 13 shall be bound to 
have emergency radiotelegraph installations of which all the parts 
shall be placed in conditions of the greatest safety possible, such 
conditions to be determined by the Government which issues the 
licence. These emergency installations must have at command 
a source of power of their own, must be capable of being set 
working speedily, must be able to work for six hours at least, 
and must have a minimum range of 80 nautical miles in the case 
of ships in the first class, and of 50 miles in the case of those of 
the second class. This emergency installation shall not be 
required in the case of ships whose ordinary installation fulfils 
the conditions of the present article. 


ARTICLE 12. 


1. If an Administration has information of a breach of the 
Convention or of the Regulations committed in one of the stations 
which it has authorised, it shall ascertain the facts and fix the 
responsibility. 

In the case of ship stations, if the responsibility rests on 
the operator, the Administration shall take the necessary steps, 
and, if necessary, shall withdraw the certificate. If it is shown 
that the breach was due to the condition of the apparatus or to 
instructions given to the telegraphist, the same procedure shall 
be followed in respect of the licence issued to the ship. 

2. In the event of repeated breaches by the same ship, if 
the representations made to the Administration to which the ship 
is subject, by another Administration, remain without effect, the 
latter shall have the right, after notice given, of authorising its 
coast stations not to accept communications coming from the ship 
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in question. In case of a difference between the two Administra- 
tions, the question shall be submitted to Arbitration on the request 
of one of the Governments concerned. The procedure is indicated 
in Article 18 of the Convention. 


II.—HOURS OF SERVICE OF STATIONS. 
ARTICUE) 133 
(a) Coast Stations. 

1. The service of coast stations shall be, as far as possible, 
permanent, day and night, without interruptions. 

Nevertheless certain coast stations may have a service of 
limited duration. Each Administration shall fix the hours of 
service. 

2. Coast stations whose service is not permanent may not 
close before having transmitted all their radiotelegrams to the 
ships which are in their radius of action nor before having received 
from such ships all the radiotelegrams of which notice has been 
given. This provision shall also apply when ships notify their 
presence before work has actually ceased. 


(b) Ship Stations. 


3. Ship stations shall be placed in three classes :— 
Ist, stations always open; 
2nd, stations having limited working hours; 
3rd, stations having no fixed working hours. 

During navigation, the following must remain permanently 
on the watch: 1st, ships of the first class; 2nd, those of the 
second class, during the hours that they are open for service; 
out of these hours, the latter stations must remain on the watch 
for the first 10 minutes of each hour. The stations of the third 
class are not bound to perform any regular ‘‘ listening ’’ service. 

It shall fall to the Governments which issue the licences 
specified in Article 9 to fix the class in which the ship is to be 
placed, in respect of its obligations in the matter of keeping 
watch. This classification shall be mentioned in the licence. 


III.—DRAWING UP AND HANDING IN OF RADIO- 
TELEGRAMS. 


ARTICLE 14. 
1. Radiotelegrams shall bear, as the first word of the pre- 
‘* radio.”’ 
2. In the transmission of radiotelegrams coming from a ship 
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at sea, the date and the hour of the handing in at the ship station 
shall be indicated in the preamble. 

3. On forwarding over the telegraph system, the coast 
station shall insert, as the indication of the office of origin, the 
name of the ship of origin as it appears in the Nomenclature, 
and also, when the case arises, that of the last ship which 
served as an intermediary. These particulars shall be followed 
by the name of the coast station. 

ARTICLE 15. 

1. The address of radiotelegrams intended for ships must 
be as complete as possible. It shall be compulsorily drawn 
up as follows :— 

(a) Name or title of the addressee, with supplementary par- 

ticulars if necessary. 

(b) Name of the ship, as it appears in the first column of 

the Nomenclature. 

(c) Name of the coast station, as it appears in the Nomen- 

clature. 

Nevertheless the name of the ship may be replaced, at the 
risks and perils of the sender, by the particulars of the voyage 
taken by such ship and determined by the names of the ports 
of origin and destination or by any other equivalent particulars. 

2. In the address, the name of the ship, as it appears in the 
first column of the Nomenclature, shall be counted in every case, 
and independently of its length, as one word. 

3. Radiotelegrams drawn up by means of the International 
Signal Code shall be forwarded to their destination without being 
de-coded. 

IV.—CHARGES. 
ARTICLE 16, 

1. The coast charge and the ship charge shall be fixed in 
accordance with the tariff per word pure and simple, on the basis 
of a fair remuneration for radiotelegraphic work, with optional 
application of a minimum charge per radiotelegram. 

The coast charge may not exceed 60 centimes per word, nor 
the ship charge 40 centimes per word. Nevertheless each 
Administration shall have the right to authorise coast and ship 
charges higher than these maxima in the case of stations having 
a range of more than 4oo nautical miles, or if stations 
exceptionally onerous on account of the material conditions of 
-their installation or working. 
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The optional minimum charge per radiotelegram may not 
exceed the coast or ship charge for a radiotelegram of 10 words. 

2. In the case of radiotelegrams originating from or intended 
for a country and exchanged directly with the coast stations 
of that country, the charge applying to the transmission over the 
lines of the telegraph system must not exceed, on the average, 
that of the inland rate of that country. 

This charge shall be reckoned per word pure and simple, 
with an optional minimum charge not exceeding the charge for 
10 words. It shall be notified in francs by the Administration of 
the country to which the coast station is subject. 

In the cases of countries in the European system, with the 
exception of Russia and Turkey, there shall only be a single 
charge for the territory of each country. 

ARTICLE 17. 

1. When a radiotelegram originating from a ship and in- 
tended for terra firma passes through one or two ship stations, 
the charge shall include, in addition to those of the ship of origin, 
the coast station, and the telegraph system, the ship charge of 
each of the ships taking part in the transmission. 

2. The sender of a radiotelegram originating from terra 
firma and intended for a ship may require that his message be 
transmitted by way of one or two ship stations; he shall deposit 
for this purpose the amount of the radiotelegraphic and tele- 
graphic charges, and besides, as a deposit, a sum to be fixed by 
the office of origin with a view to the payment to the inter- 
mediate ship stations of the transit charges fixed in paragraph 1; 
he must further pay, as he may choose, either the charge for a 
telegram of five words or the cost of postage of a letter to be 
sent by the coast station to the office of origin giving the infor- 
mation necessary for the liquidation of the sum deposited. 

The radiotelegram shall then be accepted at the risks and 
perils of the sender; it shall bear before the address the paid 
additional particulars ‘‘x retransmissions telegraphe’’ or ‘‘x 
retransmissions lettre’’ (x representing the number of retrans- 
missions required by the sender) accordingly as the sender desires 
that the information necessary for the liquidation of the deposit 
be furnished by telegram or by letter. 

3- The charge for radiotelegrams originating from a ship, 
intended for another ship, and sent by way of one or two inter- 
mediate coast stations, shall include :— 

The ship charges of both ships; the charge of the coast 
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station or the two coast stations, as the case may be, and when 
necessary the telegraph charge appropriate to the transit between 
the two coast stations. 

4. The charge for radiotelegrams exchanged between ships 
without the aid of a coast station includes the ship charges of 


the ship of origin and of the ship of destination, with the ship 


charges of the intermediate stations added thereto. 

5. The coast and ship charges due to the stations of transit 
shall be the same as those fixed for such stations when these are 
stations of origin and destination. In no case shall they be 


collected more than once. 
6. In the case of any intermediate coast station, the charge 


to be collected for the transit service shall be the highest of the 


coast charges appertaining to the direct exchange with the two 
ships in question. 
ARTICLE 18. 

The country in whose territory is established a coast station 
acting as intermediary for the exchange of radiotelegrams 
between a ship station and another country shall be regarded, for 
the purpose of applying telegraphic charges, as the country of 
origin or of destination of such radiotelegrams and not as the 
country of transit. 


V.—COLLECTION OF CHARGES. 
ARTICLE 19. 

1. The total charge for radiotelegrams shall be collected 
from the sender, with the exception—rst, of the cost of express 
delivery (Article 58, paragraph 1, of the Telegraph Regulations) ; 
2nd, of the charges applying to inadmissible joinings or altera- 
tions of words noted by the office or station of destination 
(Article 19, paragraph 9, of the Telegraph Regulations), these 
charges being collected from the addressee. 

Ship stations must possess the necessary tariffs for this 
purpose. They shall have, however, the right to obtain informa- 
tion from coast stations with regard to charges for radiotele- 
grams for which they do not possess all the necessary information. 

2. The counting of words by the office of origin shall be 
decisive in the case of radiotelegrams addressed to ships, and 
that of the ship station of origin shall be decisive in the case of 
radiotelegrams originating in ships, both for the purpose of 
transmission and for that of the international accounts. Never- 
theless when the radiotelegram is worded wholly or in part either 
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in one of the languages of the country of destination, in the case 
of radiotelegrams originating in ships, or in one of the languages 
of the country to which the ship belongs, in the case of radio- 
telegrams addressed to ships, and when the radiotelegram con- 
tains joinings or alterations of words contrary to the common 
use of that language, the office or ship station of destination, as 
the case may be, shall have the right to recover from the 
addressee the amount of the charge not collected. In the case 
of a refusal to pay the radiotelegram may be withheld. 


VI.—TRANSMISSION OF RADIOTELEGRAMS. 
(a) Signals of Transmission. 
ARTICLE 20, 
The signals employed shall be those of the International 
Morse Code. 
ARTICLE 21. 
Ships in distress shall make use of the following signal, 


repeated at short intervals, followed by the necessary particulars. 

As soon as a Station hears the signal of distress, it must 
suspend all correspondence and must not resume the same until 
after it has made sure that the communication consequent upon 
the call for help is finished. 

The stations which hear a call of distress must act according 
to indications given by the ship which makes the call, with 
regard to the order of messages or their cessation. 

When, at the end of a series of distress calls, there is added 
the cail signal of the particular station, the reply to the call is 
proper to that station only, unless that station does not reply. 
Failing the indication of a particular station in the call for help, 
every station that hears the call shall be bound to reply thereto. 


ARTICLE 22. 


For the purpose of giving or asking information concerning 
the radiotelegraph service, stations must make use of the signals 
contained in the list appended to the present Regulations. (See 
p- 76.) 

(b) Order of Transmission. 
ARTICLE 23. 


Between two stations, radiotelegrams of the same class shall 


be transmitted singly in alternate order or by series of several 
radiotelegrams, according to the instructions given by the coast 
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station, on condition that the duration of the transmission of 

each series do not exceed 15 minutes. 

(c) Calling of Stations and Transmission of Radiotelegrams. 
ARTICLE 24. 

1. As a general rule, it shall be the ship station that calls 
the coast station, whether it has radiotelegrams to transmit or 
not. 

2. In waters where the radiotelegraphic traffic is congested 
(the Channel, etc.), the call of a ship to a coast station may not, 
as a general rule, be made unless the latter is within the normal 
range of the ship station and the ship station has approached to 
a distance less than 75 per cent. of the normal range of the coast 
station. 

3. Before proceeding to make a call, the coast station or the 
ship station must adjust its receiving system to the highest 
possible degree of sensitiveness, and must make sure that no 
other communication is being made within its radius of action; 
if it is otherwise, it shall await the first break, unless it finds that 
its call is not likely to disturb the communication in progress. 
The same applies when the station wishes to answer a call. 

4. For making a call, every station shall use the normal wave 
of the station to be called. 

5. If, in spite of these precautions, a radiotelegraphic trans- 
mission be impeded, the call must cease on the first request made 
by a coast station open to public correspondence. This station 
must then indicate the approximate duration of the wait. 

6. The ship station must make known to each coast station 
to which it has notified its presence the time at which it proposes 
to cease its operations, and also the probable duration of the 
interruption. 

ARTICLE 25. 

1. The call comprises the signal — . — . —, the call signal of 
the station called, seni three times, and the word ‘‘ de,’’ followed 
by the call signal of the sending station, sent three times. 

2. The station called shall reply by giving the signal 
— .—  .-—, followed by the call signal, sent three times, of 
the calling station, by the word ‘‘de’’ its own call signal and 
the signal — . — 

3. Stations which wish to enter into communication with 
ships, without, however, knowing the names of those ships 
which are within their radius of action, may use the signal 
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—.—.—-—.-— (signal of enquiry). The provisions of 
paragraphs 1 and 2 are also applicable to the transmission of the 
signal of enquiry and to the reply to that signal. 

ARTICLE 26, 

If a station when called does not reply when the call 
(Article 25) has been sent three times at intervals of 2 minutes, 
the call may not be resumed until after an interval of 15 minutes, 
the station making the call first making sure of the fact that no 
radiotelegraphic communication is in progress. 


ARTICLE 27. 

Every station which has to make a transmission necessi- 
tating the use of high power shall first send out three times the 
warning signal — — . . — —, with the minimum of power 
necessary to reach the neighbouring stations. It shall not then 
begin to transmit with the high power until 30 seconds after 
sending the warning signal. 


ARTICLE 28. 

1. As soon as the coast station has replied, the ship station 
shall furnish it with the following information if it has messages 
to transmit to it; this information shall also be given when the 
coast stations ask for it :— 

(a) The approximate distance, in nautical miles, of the vessel 

from the coast station; 

(b) The position of the ship given in a concise form and 
adapted to the circumstances of the individual case; 

(c) The next port at which the ship will touch; 

(4) The number of radiotelegrams if they are of normal 
length or the number of words if the messages are of 
exceptional length. 

The speed of the ship in nautical miles shall be given 

specially at the express request of the coast station. 

2. The coast station shall reply giving, as provided in 
paragraph 1, either the number of telegrams or the number of 
words to be transmitted to the ship and also the order of trans- 
mission. 

3. If transmission cannot take place immediately the coast 
Station shall inform the ship station of the approximate length 
of the wait. 

4. If a ship station when called cannot receive for the moment 
it shall inform the calling station of the approximate length of 
the wait. 
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5. In the case of exchanges between two ship stations it 
shall rest with the station called to fix the order of transmission. 
ARTICLE 209. 

When a coast station is called by several ship stations, it 
shall decide the order in which these stations shall be allowed to 
exchange their messages. 

In the regulation of this order, the coast station shall be 
guided solely by the necessity for allowing every station con- 
cerned to exchange the greatest possible number of radio- 
telegrams. 

ARTICLE 30. 

Before beginning to exchange correspondence, the coast 
station shall inform the ship station whether the transmission is 
to be made in alternate order by series (Article 23); it shall then 
begin to transmit, or shall follow up these instructions by the 
signal — . — 

ARTICLE 31. 

The transmission of a radiotelegram shall be preceded by 
the signal — . — . — and ended by the signal .—.—. 
followed by the call signal of the sending station and by the 
signal — . — 

In the case of a series of radiotelegrams, the call-letter of 
the sending station and the signal — . — shall only be given 
at the end of the series. 

ARTICLE 32. 

When the radiotelegram to be transmitted contains more than 
40 words, the sending station shall interrupt the transmission by 
the signal . . ——. . after each series of 20 words or there- 
abouts, and it shall not resume transmission until after having 
obtained from the station in correspondence the repetition of the 
last word clearly received, followed by the said signal, or, if 
the reception is clear, the signal — . — 

In the case of transmission in series, the acknowledgment 
of receipt shall be given after each radiotelegram. 

Coast stations engaged in transmitting long radiotelegrams 
must suspend transmission at the end of each period of 15 
minutes, and must remain silent during a period of 3 minutes 
before continuing transmission. 

Coast and ship stations which work in the conditions laid 
down in Article 35, paragraph 2, must suspend work at the end 
of each period of 15 minutes, and keep watch on the wave-length 
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of 600 metres during a period of 3 minutes before continuing 
transmission. 

ARTICLE 33. 

1. When the signals become doubtful, all possible resources 
must be drawn upon to accomplish transmission. To this end, 
the radiotelegram shall be transmitted three times at most, at 
the request of the receiving station. If in spite of this triple 
transmission the signals are still unintelligible, the radiotelegram 
shall be cancelled. 

If the acknowledgment of receipt does not come to hand, 
the sending station shall again call the station with which it is 
in correspondence. When no reply is made after three calls, 


the transmission shall not be persevered with. In such case, 


the sending station shall have the right to obtain the acknowledg- 
ment of receipt through the medium of another radiotelegraph 
station, using, when necessary, the lines of the telegraph system. 

2. If the receiving station considers that, in spite of defective 
receiving, the radiotelegram can be delivered, it shall insert at 
the end of the preamble the service advice ‘‘ Reception douteuse ’”’ 
and shall forward the radiotelegram. In such case, the Adminis- 
tration to which the coast station is subject shall claim the 
charges, in conformity with Article 42 of the present Regulations. 
Nevertheless, if the ship station later on transmits the radio- 
telegram to another coast station of the same Administration, 
the latter can only claim the charges appertaining to a single 
transmission. 

(d) Acknowledgment of Receipt and End of Work. 
ARTICLE 34. 

1. The acknowledgment of receipt shall be given in the 
form prescribed by the International Telegraph Regulations ; 
it shall be preceded by the call signal of the sending station and 
followed by the call signal of the receiving station. 

2. The end of the work between two stations shall be 
indicated by each one of them by means of the signal ...—.— 
followed by its own call signal. 

(e) Route to be taken by Radiotelegrams. 
ARTICLE 35. 

1. As a general principle, the ship station shall transmit 
its radiotelegrams to the nearest coast station. 

However, if the ship station has the choice between several 
‘coast stations at equal or nearly equal distances, it shall give 
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the preference to that which is established on the territory of the 
country of destination or of normal transit of its radiotelegrams. 

2. Nevertheless, a sender on board a ship shall have the right 

to indicate the coast station by which he wishes his radiotelegram 
to be forwarded. The ship station shall then wait until this coast 
station is the nearest. 

Exceptionally, transmission may be made to a more distant 

coast station, provided :— 

(a) that the radiotelegram is intended for the country in which 
such coast station is situated and that it comes from a 
ship subject to that country; 

(b) that for calls and transmission both stations use a wave 
length of 1,800 metres ; 

(c) that transmission by this wave-length does not disturb 
any transmission made, by means of the same wave- 
length, by a nearer coast station; 

(d) that the ship station is more than 50 nautical miles 
distant from any coast station shown in the Nomen- 
clature. The distance of 50 miles may be reduced to 
25 miles, subject to the reservation that the maximum 
power at the terminals of the generator do not exceed 
5 kilowatts and that the ship stations be established 
in conformity with Articles 7 and 8. This reduction 
of distance shall not apply in the seas, bays or gulfs 
of which the shores belong to one country only and of 
which the opening to the high sea is less than 100 miles 
wide. 


VII.—DELIVERY OF RADIOTELEGRAMS. 
ARTICLE 36. 

When for any cause whatsoever a radiotelegram coming from 
a ship at sea and intended for terra firma cannot be delivered to 
the addressee an advice of non-delivery shall be sent out. This 
advice shall be transmitted to the coast station which received 
the original radiotelegram. The latter, after verifying the 
address, shall forward the advice to the ship, if possible, and, 
if need be, by way of another coast station of the same country 
or of a neighbouring country. 

When a radiotelegram, having arrived at the ship station, 
cannot be delivered, that station shall inform the office or ship 
station of origin by means of a service advice. In the case of 
radiotelegrams coming from terra firma this advice shall be trans- 


ee = 


The International Convention 67 


mitted, whenever possible, to the coast station by way of which 

the radiotelegram passed, or, if necessary, to another coast 

station of the same country or of a neighbouring country. 
ARTICLE 37. 


If the ship to which the radiotelegram is addressed has not 
notified its presence to the coast station within the time specified 
by the sender, or, in the absence of such specification, up to the 
morning of the eighth day following, such coast station shall 
give notice of the fact to the office of origin, which shall inform 
the sender of the same. 

This latter shall have the option of requiring by paid service 
advice, telegraphic or postal, addressed to the coast station, that 
his radiotelegram be kept for a fresh period of nine days, for 
transmission to the ship, and so on. In the absence of such 
request the radiotelegram shall be returned as undelivered at the 
end of the ninth day (the day of handing in not to be included). 

However, if the coast station is sure that the ship has left its 
radius of action before the station could have transmitted the 
radiotelegram to it, such station shall immediately inform the 
office of origin, which shall without delay advise the sender of the 
cancellation of the message. Nevertheless, the sender may, by 
paid service advice, request the coast station to transmit the 
radiotelegram when the ship next passes. 


VIII.—SPECIAL RADIOTELEGRAMS. 
ARTICLE 38. 

The following only shall be allowed :— 

Ist, Reply Paid Radiotelegrams.—These radiotelegrams shall 
bear, before the address, the indication, ‘‘ Réponse payée,’’ or 
““RP,’’ completed by the mention of the amount paid in advance 
for the reply—for example: ‘‘ Réponse payée fr. x,’’ or ‘‘ RP, 
ix. 

The reply voucher issued on board a ship shall give the right 
to send, up to the limit of its value, a radiotelegram to any address 
whatever from the ship station which issues such voucher. 

2nd, Collated Radiotelegrams. 

3rd, Express Delivery Radiotelegrams.—But only in cases in 
which the amount of the cost of express delivery is collected from 
the addressee. The countries which cannot adopt these radio- 
telegrams must notify the fact to the International Bureau. 
Radiotelegrams for express delivery, with collection of the cost 
from the sender, may be allowed when they are intended for the 
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country in whose territory the corresponding coast station is 


situated. 

4th, Radiotelegrams for Delivery by Post. 

5th, Multiple Radiotelegrams. 

6th, Radiotelegrams with Acknowledgment of Receipt.—But 
only with regard to notification of the date and time at which the 
coast station has transmitted to the ship station the telegram 
addressed to the latter. 

7th, Paid Service Advices.—Except those asking for repeti- 
tion of information. Nevertheless, all paid service advices shall 
be allowed on the route over the telegraph lines. 

8th, Urgent Radiotelegrams.—But only in transmission over 
the telegraph lines, and subject to the application of the Inter- 
national Telegraph Regulations. 

ARTICLE 39. 

Radiotelegrams may be transmitted by a coast station to a 
ship, or by a ship to another ship, with the object of being for- 
warded by post, the posting to take place from a port of call of 
the receiving ship. 

The address of these radiotelegrams must be drawn up as 
follows :— 

1st, Paid instruction ‘‘ poste,’’ followed by the name of the 

port where the radiotelegram is to be posted; 

2nd, Full name and address of the addressee ; 

3rd, Name of the ship station which is to carry out the 

posting ; 

4th, When necessary, name of the coast station. 

Example: Poste Buenos Aires, Martinez, 14 Calle Prat, Val- 
paraiso, Avon Lizard. 

The charge shall include, as well as the radiotelegraph and 
telegraph charges, a sum of 25 centimes for the postage of the 
radiotelegram. 
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IX.—ARCHIVES. 
ARTICLE 40. 


The originals of radiotelegrams, as well as the documents 
relating thereto, retained by the Administrations, shall be kept 
with all necessary precautions in respect of secrecy for at least 
fifteen months, counting from the month following that in which 
the radiotelegrams were handed in. 

These originals and documents shall be sent, as far as 
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possible, at least once a month by the ship stations to the 
Administrations to which they are subject. 


X.—REFUNDS AND REIMBURSEMENTS. 
ARTICLE 4I. 


With regard to refunds and reimbursements, the provisions 
of the International Telegraph Regulations shall apply, bearing in 
mind the restrictions laid down in Articles 38 and 39 of the present 
Regulations and subject to the following reservations :— 

The time occupied in radiotelegraphic transmission, and 
also the time during which the radiotelegram remains at the coast 
station in the case of radiotelegrams addressed to ships, or in 
the ship station in the case of radiotelegrams originating in ships, 
shall not be counted in the period of delay giving rise to refunds 
and reimbursements. 

If the coast station informs the office of origin that a radio- 
telegram cannot be transmitted to the ship to which it is 
addressed, the Administration of the country of origin shall imme- 
diately initiate the reimbursement to the sender of the coast and 
ship charges in respect of such radiotelegram. In this case, the 
charges reimbursed shall not appear in the account for which 
provision is made by Article 42, but the radiotelegram shall be 
mentioned therein as a memorandum. 

Reimbursements shall be borne by the various Administrations 
and private enterprises which have taken part in the forwarding 
of the radiotelegram, each one of them relinquishing its share of 
the charge. Nevertheless, radiotelegrams falling under the pro- 
vision of Articles 7 and 8 of the Convention of St. Petersburg 
shall remain subject to the provisions of the International Tele- 
graph Regulations, except when it is due to an error of service 
that such radiotelegrams have been accepted. 

When the acknowledgment of receipt of a radiotelegram has 
not reached the station which transmitted the message, the charge 
Shall not be refunded until it has been proved that the radio- 
telegram is one which gives occasion for reimbursement. 


XI.—ACCOUNTING. 
ARTICLE 42. 
1. Coast and ship charges shall not be entered in the accounts 
provided for by the International Telegraph Regulations. 
The accounts relating to these charges shall be settled by the 
Administrations of the countries concerned. They shall be pre- 
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pared by the Administrations to which the coast stations belong, | 
and communicated by them to the Administrations concerned. In 
cases in which the working of the coast stations is independent 
of the Administration of the country, the person working these 
stations may be substituted in respect of accounts for the 
Administration of such country. 

2. As to transmission over the lines of the telegraph system 
the radiotelegram shall be treated in respect of accounts in con- 
formity with the Telegraph Regulations. 

3. In the case of radiotelegrams originating from ships the 
Administration to which the coast station is subject shall debit the 
Administration to which the ship station of origin is subject with 
the coast and ordinary telegraph charges, the total charges col- 
lected for prepaid replies, the coast and telegraph charges collected 
for collations, the charges appertaining to express delivery (in the 
case provided for in Article 38) or delivery by post, and with those 
collected for supplementary copies (TM). The Administration to 
which the coast station is subject shall credit, when the case arises, 
through the channel of the telegraph accounts and through the 
medium of the offices which have taken part in the transmission 
of the radiotelegrams, the Administration to which the office of 
destination is subject with the total charges relating to prepaid 
replies. With regard to telegraph charges and charges relating 
to express delivery or delivery by post, and to supplementary 
copies, the procedure shall be in conformity with the telegraph 
regulations, the coast station being regarded as the telegraph 
office of origin. 

In the case of radiotelegrams intended for a country lying 
beyond that to which the coast station belongs, the telegraph 
- charges to be liquidated conformably to the above provisions are 
those which arise either from tables ‘‘A’’ and ‘‘ B”’ appended 
to the International Telegraph Regulations or from special 
arrangements concluded between the Administrations of adjoining 
countries, and published by those Administrations, and not the 
charges which might be made under ‘the special provisions of 
Articles 23 (paragraph 1) and 27 (paragraph 1) of the Telegraph 
Regulations. 

In the case of radiotelegrams and paid-service advices 
addressed to ships, the Administration to which the office of 
origin is subject shall be debited directly by that to which the coast 
station is subject with the coast and ship charges. Nevertheless, 
the total charges appertaining to prepaid replies shall be credited, 
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if there is occasion, from country to country through the channel 
of the telegraph accounts, until they reach the Administration to 
which the coast station is subject. In respect of the telegraph 
charges and charges relating to delivery by post and for supple- 
mentary copies, the procedure shall be in conformity with the 
telegraph regulations. The Administration to which the coast 
station is subject shall credit that to which the ship of destination 
is subject with the ship charge, if there is occasion, with the 
charges belonging to the intermediate ship stations, with the 
total charge collected for prepaid replies, with the ship charge 
relating to collation, and also with the charges made for preparing 
supplementary copies and for delivery by post. 

The paid service advices, and the prepaid replies themselves, 
shall be treated, in the radiotelegraph accounts, in all respects 
like other radiotelegrams. 

In the case of radiotelegrams forwarded by means of one or 
two intermediate ship stations, each of the latter shall debit the 
ship station of origin, if the radiotelegram is one coming from a 
ship, or the ship station of destination if the radiotelegram is one 
intended for a ship, with the ship charge due to it for transit. 

4. In principle the settlement of account appertaining to 
exchanges between ship stations shall be made directly as 
between the companies working those stations, the station of 
origin being debited by the station of destination. 

5. [he monthly accounts serving as a basis for the special 
accounting in respect of radiotelegrams shall be drawn up radio- 
telegram by radiotelegram, with all necessary particulars, and 
within a period of six months counting from the month to which 
they belong. 

6. The Governments reserve to themselves the option of 
making between themselves and with private companies (con- 
tractors working radiotelegraphic stations, shipping companies, 
etc.) special arrangements with a view to the adoption of other 
provisions respecting accounts. 


XII.—INTERNATIONAL BUREAU. 
ARTICLE 43. 


The supplementary expenses resulting from the work of the 
International Bureau in connection with radiotelegraphy must 
not exceed 80,000 fcs. per annum, not including special expenses 
to which the meeting of an International Conference gives rise. 
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The Administrations of the contracting States shall be, for pur- 
poses of contribution towards the expenses, divided into six 
classes as follows :— 

rst Class.—Union of South Africa, Germany, United States 
of America, Alaska, Hawaii, and the other American possessions 
in Polynesia, the Philippine Islands, Porto Rico and the Ameri- 
can possessions in the Antilles, the zone of the Panama Canal, 
the Argentine Republic, Australia, Austria, Brazil, Canada, 
France, Great Britain, Hungary, British India, Italy, Japan, 
New Zealand, Russia, Turkey. 

2nd Class.—Spain. 

3rd Class.—Russian Central Asia (littoral of the Caspian 
Sea), Belgium, Chili, Chosen, Formosa, Japanese Sakhalin and 
the leased territory of Kwantung, Dutch Indies, Norway, Hol- 
land, Portugal, Roumania, Western Siberia (littoral of the Arctic 
Ocean), Eastern Siberia (littoral of the Pacific Ocean), Sweden. 

4th Class.—German East Africa, German South-West Africa, 
The Cameroons, Togo, German Pacific Protectorates, Denmark, 
Egypt, Indo-China, Mexico, Siam, Uruguay. 

5th Class.—French West Africa, Bosnia-Herzegovina, Bul- 
garia, Greece, Madagascar, Tunis. 

6th Class.—French Equatorial Africa, Portuguese West 
Africa, Portuguese East Africa and the Portuguese possessions 
in Asia, Bokhara, the Belgian Congo, the Colony of Curacoa, 
the Spanish Colony of the Gulf of Guinea, Erithrea, Khiva, 
Morocco, Monaco, Persia, San Marino, Italian Somaliland. 


ARTICLE 44. 


The various Administrations shall forward to the Inter- 
national Bureau a form modelled on that hereto appended (see 
pp- 75, 76) and containing the particulars enumerated in the form 
with regard to the stations covered by Article 5 of the Regulations. 
Any modifications which may take place and additions shall be 
communicated by the Administrations to the International Bureau 
from the rst to the roth of each month. With the help of these 
communications the International Bureau will draw up the Nomen- 
clature provided for by Article 5. The Nomenclature shall be 
distributed to the Administrations concerned. It may also, with 
the supplements relating thereto, be sold to the public at cost 
price. 

The International Bureau shall take care that the adoption 
of identical call signals for radiotelegraph stations be avoided. 
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XITT. —METEOROLOGICAL TRANSMISSIONS, TIME 
SIGNALS, AND OTHER TRANSMISSIONS. 
ARTICLE 45. 

1. The Administrations shall take the necessary steps to 
supply their coast stations with meteorological telegrams con- 
taining the particulars of interest to the district of such stations. 
These telegrams, the text of which must not exceed twenty words, 
shall be sent to the ships which ask for them. The charge for 
these meteorological telegrams shall be carried to the account 
of the ships to which they are addressed. 

2. The meteorological observations, made by certain ships 
appointed for that purpose by the country to which they belong, 
may be sent once a day as paid service advices to the coast 
stations authorised to receive them by the Administrations con- 
cerned, who shall also appoint the meteorological offices to which 
these observations shall be addressed by the coast station. 

3. Time signals and meteorological telegrams shall be trans- 
mitted in succession one to another in such a way that the total 
duration of their transmission does not exceed ten minutes. In 
principle while they are being sent all radiotelegraph stations, 
transmission by which might disturb the reception of these 
signals and telegrams, shall keep silent, so as to allow all sta- 
tions which desire to do so to receive these telegrams and signals. 
An exception shall be made in the case of distress calls and 
State telegrams. 

4. The Administrations shall facilitate the communication 
to the marine information agencies which they may appoint of 
the information respecting wrecks and casualties at sea, or 
presenting a general interest for navigation, which the coast 
stations can communicate regularly. 


XIV.—MISCELLANEOUS PROVISIONS. 


ARTICLE 46. 

Transmission exchanged between ship stations must be car- 
ried out in such a way as not to interfere with the service of 
coast stations, as the latter must have, as a general rule, right 
of priority for public correspondence. 


ARTICLE 47. 


Coast stations and ship stations shall be bound to take part 
in the retransmission of radiotelegrams in cases in which com- 
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munication cannot be established directly between the stations 
of origin and destination. 

Nevertheless, the number of transmissions shall be limited 
to two. 

In the case of radiotelegrams intended for terra firma use 
may only be made of retransmissions to reach the nearest coast 
station. 

Retransmission shall be in all cases subject to the condition 
that the intermediate station which receives the radiotelegram 
in transit is in a position to send it on. 


ARTICLE 48. 

If the transmission of a radiotelegram is carried out partly 
on the telegraph lines or through radiotelegraph stations belong- 
ing to a non-contracting Government, such radiotelegram may 
be sent forward, subject to the reservation that at least the 
Administrations to which these lines or stations belong shall 
have declared that they are willing to apply, when the case 
arises, the provisions of the Convention and of the Regulations, 
which are indispensable, in order that radiotelegrams may be 
regularly forwarded, and that accounting may be assured. 

Such declaration shall be made to the International Bureau, 
and brought to the knowledge of the offices of the Telegraph 
Union. 

ARTICLE 49. 


The modifications of the present Regulations which may be 
rendered necessary in consequence of the decisions of future 
Telegraph Conferences shall come into force on the date fixed 
for the application of the provisions decided upon by each one 
of these later Conferences. 

ARTICLE 50. 


The provisions of the International Telegraph Regulations 
shall apply by analogy to radiotelegraph correspondence in so 
far as they are not contrary to the provisions of the present 
Regulations. 

The following in particular apply to radiotelegraph corre- 
spondence :— 

The provisions of Article 27, paragraphs 3 to 6, of the 
Telegraph Regulations referring to the collection of charges; 
those of Articles 36 and 41 referring to the indication of the 
route to be taken; those of Articles 75, paragraph 1, 78, para- 
graphs 2 to 4, and 79, paragraphs 2 to 4, relating to preparing 
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of accounts. Nevertheless, first, the period of six months pro- 
vided by paragraph 2 of Article 79 of the Telegraph Regulations 
for the verification of accounts is extended to nine months in 
the case of radiotelegrams; second, the provisions of Article 16, 
paragraph 2, are not considered as authorising the free trans- 
mission by radiotelegraph stations of service telegrams relating 
exclusively to the telegraph service, nor the free transmission 
over the lines of the telegraph system of service telegrams re- 
lating exclusively to the radiotelegraph service; third, the pro- 
visions of Article 79, paragraphs 3 and 5, do not apply to radio- 
telegraph accounting. [or the purposes of applying the pro- 
visions of the Telegraph Regulations coast stations shall be 
regarded as offices of transit, except when the Radiotelegraphic 
Regulations stipulate expressly that these stations are to be 
considered as offices of origin or destination 


Conformable to Article 2 of the Convention of London the 
present regulations will come into force on the tst of July, 
IQI3. 

In witness whereof the respective Plenipotentiaries have 
signed these Regulations on a single copy, which will remain 


deposited in the archives of the British Government, and of 
which a copy will be sent to each party. 


APPENDIX 


I. 
Tables referred to in Article 44 (p. 72). 


(a) Coast STATIONS. 


Geographical | 
Position. E=East Radiotelegraph Wave-lengths 
b longitude ; O= West Normal System, with in metres (the 
Name. | Nation- | longitude ; N= North Call Range in | the characteris- normal wave- 
ality. latitude; S=South | Signal. | Nautical |tics of the System length is 
latitude. Terri- Miles. of emission. underlined). 
torial subdivisions. 


—————— 


Coast Charge. Observations 


; (if occasion, Time and 
Method of sending Time- 


Working hours 
2 Mapadg aan eel) (Time according to 


the Meridian). ey in |p ao telearin, Signals and Meteoro- 
: iy itestica ogical Telegrams). 


| 
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(6) Sup StaTIons. 


Radiotelegraph System, 
: ; Call Norma! Range in | with the characteristics | Wave-lengths 
Name. Nationality. ‘Signal. Nautical Miles. of the System of in Metres. 


| emission. 


Observations 


(if occasion, Name and 
. Minimum per | Address of the person 
Per Word in | Radiotelegram | working the Station). 


in Francs. | 
t 


) % { 

Ship Charge. | 

PAL TPAD. od SOUP BIE i isk, RUS ba Ube ge Be Mam a 
Nature of | 
| 
| 


Ly ie orking Hours. 
Services effected. | W = re 


Francs. 


1° WARSHIPS. 


2° MERCHANT SHIPS. 


II. 


LIST OF ABBREVIATIONS TO BE USED IN RADIOTELEGRAPH 
TRANSMISSIONS (referred to in Article 22, p. 61). 


Abbrevia- 
tion. Question. Answer or Advice. 
I zz x 

—.—. 9 — —.-— (CQO) Lie at .. Inquiry signal employed by a station 
desires to correspond. 

—.—. (TR) ns af ae vi .. Signal announcing the sending of 
indications concerning a_ ship 
station (article....). 

—-—..——(!) .. ys i oy .. Signal indicating that a station is 


about to send with high power. 
PRB Do you wish to communicate with I wish to communicate with your 
my station by means of the station by means of International 
International Signal Code ? Signal Code. 
QRA What is the name of your station? This station is. 
ORB How far are you from my station? The distance between our stations 
is .... nautical miles. 


QRC What are your true bearings ? .. My true bearings are .... degrees. 
ORD Where are you bound ? : .. Tam bound for .... 
ORF Where are you coming from : ? .. IT amcoming from .... 


QRG To what company or line of naviga- I belong to .. 
tion do you belong ? 


ORH What is your wave-length ? .. My wave-length is .... metres. 
QRJ How many words have you to Ihave .... words to transmit. 
transmit ? 
QRK How are youreceiving? .. .. Iam receiving well. 
QRL Are you receiving badly? Shall I I am receiving badly. Transmit 
transmit 20 times ...—. so that 20 times ...—. so that I can 
you can adjust your apparatus ? adjust my apparatus. 
QRM_ Are you disturbed? .. .. Iam disturbed. 
QRN Are the atmospherics very strong The atmospherics are very strong. 
QRO _ Shall I increase my power ? .. Increase your power. 
QRP_ Shall I decrease my power ? .. Decrease your power. 
QRQ ShallI transmit faster?  .. .. Transmit faster. 
QRS _ Shall I transmit more slowly ? .. Transmit more slowly. 
QRT _ Shall I stop transmitting ? .. .. Stop transmitting. 
QRU_ Have you anything for me ? .. I have nothing for you. 
QRV_ Are you ready ? Ki Ne. .. Lamready. All is in order. 
QRW_ Are you busy ? Ye ay .. I am busy with another station 
(or with .... please do not inter- 
rupt). 


i 


| 


& 


ee 


QSX 


When an abbreviation is followed b 
question indicated in respect of that abb 


Station. 
mee ORA? ., <a 
B- QRA Campania 
mer ORG? :. ots 


B QRG Cunard. QRZ 


Station A then increases the power of 
Pere! oh als x at 
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Shall I wait ? od mu 


What ismyturn? .. 

Are my signals weak ? 

Are my signals strong ? 

Is my tone bad ? +s 

Ismy spark bad? .. wd 

Is the spacing bad ?.. '¥ “¢ 

Let us compare watches. My time 
is .... What is your time ? 

Are the radiotelegrams to be trans- 
mitted alternately or in series ? 


What the charge to collect for 


another station (or with ....) ? 
Shall I signal to .... that you are 


calling him ? 
Am I being called by .... ? 6 
Will you dispatch the radiotele- 


gram ? 
Have you received a general call ?.. 
Please call me when you have 
finished (or at .... o’clock) 
Is public correspondence engaged ? 


Must I increase the frequency of 
my spark ? 

Shall I transmit with a wave-length 
of .... metres ? 

Must I diminish the frequency of 
my spark ? 


(@! 


Wait. I will) call, you at) V2. 
o’clock (or when I want you). 

Your turn is No. .... 

Your signals are weak. 

Your signals are strong. 

The tone is bad. 

The spark is bad. 

The spacing is bad. 

The time is ..., 


Transmission will be in alternate 
order. 

Transmission will be in series of five 
radiotelegrams. 

Transmission will be in series of ten 
radiotelegrams. 

The charge to collect is .... 


The last radiotelegram is cancelled. 
Please give a receipt. 
My true course is .... degrees. 

I am not communicating with land. 
I am in communication with .... 
(through the medium of ....). 
Inform .... that I am calling him. 


You are being called by .... 
I will forward the radiotelegram. 


General call to all stations. 
I will call you when I have finished. 


Public correspondence is engaged. 
Please do not interrupt. 

Increase the frequency of your 
spark, 

Let us transfer to the wave-length 
of .... metres. 

Diminish the frequency of your 
spark. 


y a mark of interrogation it applies to the 
reviation. 


EXAMPLES. 


What is the name of your station ? 
This is the Campania. 
To what company or line of navigation do 


you belong ? 


I belong to the Cunard Line. 


Your signals 


are weak. 


its transmitter and sends: 

How are you receiving ? 

I am receiving well. 

The distance between our stations is 


80 nautical miles. 


My true bearings are 62 degrees, etc. 
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LAWS AND REGULATIONS 
GREAT BRITAIN 


FoLLtowinc the termination of the meeting of the delegates at 
the International Conference in Berlin in 1903, the British Govern- 
ment drafted a Wireless Telegraphy Act to define the official 
position of the Postal and Telegraph Department in the United 
Kingdom in regard to the new development. The Act received 
Royal assent on August 15th, 1904, and the text is as follows :— 


Wireless Telegraphy Act, 1904. 


1.—(1) A person shall not establish any wireless telegraph station, 
or instal or work any apparatus for wireless telegraphy, in any place 
or on board any British ship except under and in accordance with a 
licence granted in that behalf by the Postmaster-General. 

(2) Every such licence shall be in such form and for such period 
as the Postmaster-General may determine, and shall contain the 
terms, conditions, and restrictions on and subject to which the licence 
is granted, and any such licence may include two or more stations, 
places, or ships. 

(3) If any person establishes a wireless telegraph station without 
a licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilty of a 
misdemeanour, and be liable, on conviction under the Summary Juris- 
diction Acts, to a penalty not exceeding ten pounds, and on conviction 
on indictment to a fine not exceeding one hundred pounds, or to im- 
prisonment, with or without hard labour, for a term not exceeding 
twelve months, and in either case be liable to forfeit any apparatus 
for wireless telegraphy installed or worked without a licence, but no 
proceedings shall be taken against any person under this Act except 
by order of the Postmaster-General, the Admiralty, the Army Council, 
or the Board of Trade. 

(4) If a justice of the peace is satisfied by information on oath that 
there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked 
in any place or on board any ship within his jurisdiction without a 
licence in that behalf, he may grant a search warrant to any police 
officer or any officer appointed in that behalf by the Postmaster- 
General, the Admiralty, the Army Council, or the Board of Trade, and 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station, place or ship, 
and to seize any apparatus which appears to him to be used, or 
intended to be used, for wireless telegraphy therein. 
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(5) Sections 684, 685, and 686 of the Merchant Shipping Act, 1894 
(which relate to the jurisdiction of courts and justices), and section 
693 of the same Act (which relates to distress for sums ordered to 
be paid by masters and owners of ships), shall apply to the jurisdic. 
tion of courts and justices in respect of ships, and to distress under 
this Act. 

(6) The Postmaster-General may make regulations for prescribing 

the form and manner in which applications for licences under this Act 
are to be made, and, with the consent of the Treasury, the fees payable 
on the grant of any such licence. 
(7) The expression ‘‘ wireless telegraphy ’’? means any system of 
communication by telegraph as defined in the Telegraph Acts, 1863 
to 1904, without the aid of any wire connecting the points from and at 
which the messages or other communications are sent and received : 
Provided that nothing in this Act shall prevent any person from making 
or using electrical apparatus for actuating machinery or for any pur- 
pose other than the transmission of messages. 


2.—(1) Where the applicant for a licence proves to the satisfaction 
of the Postmaster-General that the sole object of obtaining the licence 
is to enable him to conduct experiments in wireless telegraphy, a 
licence for that purpose shall be granted, subject to such special terms, 
conditions, and restrictions as the Postmaster-General may think 
proper, but shall not be subject to any rent or royalty. 

(2) Where an applicant for a licence satisfies the Postmaster- 
General that a wireless telegraph station is to be used solely for the 
transmission of telegrams which are within the first or second excep- 
tion from the exclusive privilege of transmitting telegrams conferred 
upon the Postmaster-General by the Telegraph Act, 1869, a licence for 
that purpose, if granted, shall not be subject to any rent or royalty. 

(3) It shall be lawful for the Postmaster-General, due regard being 
had to the maintenance and exercise of effective control over wireless 
telegraphy, to grant special licences at reduced terms for the establish- 
ment and working of wireless telegraph stations to be used exclusively 
for the transmission within the United Kingdom of news to public 
registered newspapers. A schedule of all reduced rents or royalties 
imposed by any special licences shall be laid before both Houses of 
Parliament within fourteen days of the commencement of the session 
next succeeding the grant of any such licences. 


3.—(1) This Act may be cited as the Wireless Telegraphy Act, 
1904, and may be cited with the Telegraph Acts, 1863 to 1904. 

(2) This Act shall extend to the whole of the British Islands and 
to all British ships in the territorial waters abutting on the coast of 
the British Islands, and the Royal Courts of the Channel Islands shall 
register this Act accordingly. 

(3) His Majesty in Council may order that this Act shall, subject 


E2 
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to any conditions, exceptions, and qualifications contained in the order, 
apply during the continuance of the order to British ships whilst on 
the high seas. 

(4) A person shall not work any apparatus for wireless telegraphy 
installed on a foreign ship whilst that ship is in territorial waters 
otherwise than in accordance with regulations made in that behalf 
by the Postmaster-General, and the Postmaster-General may, by any 
such regulations, impose penalties recoverable summarily for the breach 
of any such regulations not exceeding ten pounds for each offence, 
and may provide for the forfeiture on any such breach of any apparatus 
for wireless telegraphy installed or worked on such ship. Save as 


aforesaid, nothing in this Act shall apply to the working of apparatus . 


for wireless telegraphy installed on any foreign ship. 


4,—In the application of this Act to Scotland the expression ‘‘ Mis- 


demeanour ”’? means crime and offence. 


5.—In the application of this Act to the Channel Islands and the 
Isle of Man— 

(1) The Lieutenant-Governor of the Island of Jersey or the Island 
of Guernsey, and the Governor, Lieutenant-Governor, or Deputy 
Governor of the Isle of Man, as the case may require, shall be 
substituted for the Board of Trade. 

(2) Offences may be prosecuted, fines recovered, proceedings taken, 
and search warrants issued in such courts and in such manner as 
may for the time being be provided in the Channel Islands and the 
Isle of Man by law, or if no express provision is made then in and 
before the courts and in the manner in which the like offences, fines, 
proceedings, and warrants may be prosecuted, recovered, taken, or 
issued therein by law, or as near thereto as circumstances admit, and 
the bailiff or his lieutenant, or any Jurat of the Royal Court in the 
Island of Jersey or the Island of Guernsey, and the high bailiff or 
two justices of the peace in the Isle of Man, shall respectively be 
substituted for a justice of the peace. 

6. This Act shall continue in force until the thirty-first day of 
July, nineteen hundred and six (now the 31st day of December, 1912), 
and no longer, unless Parliament otherwise determines. (It has now 
been extended indefinitely by the Expiring Laws Continuance Act.) 


The following Order in Council is dated 29th February, 1908 :— 

(1) The Wireless Telegraphy Act, 1904, shall apply to British 
ships whilst on the high seas, provided that a person on board a British 
ship which is registered in any British possession (other than the 
Channel Islands and the Isle of Man), or in any British Protectorate 
shall not be deemed to commit an offence against the Wireless Tele- 
graphy Act, 1904, by reason of the installation or working of wireless 
telegraphy on such ship if the authority in such Possession or Pro- 
tectorate, having power by law so to do, shall have granted a licence 
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for the installation and working of apparatus for wireless telegraphy 
on that ship, and if such person is acting in accordance with the pro- 
visions of such licence. 


(2) The Interpretation Act, 1889, shall apply for the purpose of the 
interpretation of this Order as it applies for the purpose of the inter- 
pretation of an Act of Parliament. 

(3) This Order shall be published in the London Gazette, and shall 
come into operation immediately from and after the expiration of 
three months after this Order is so published. 

(4) This Order may be cited as ‘‘ The Wireless Telegraphy Order, 
1908.”’ 


An Order was issued in 1908 (No. 496) containing regulations 
relating to foreign ships :— 

1. In these Regulations unless the context otherwise requires— 

“Wireless Telegraphy ’”? has the same meaning as in the Wireless 
Telegraphy Act, 1904. 

‘‘ Naval Signalling ’’ means signalling by means of any system of 
wireless telegraphy between two or more ships of His Majesty’s Navy, 
between ships of His Majesty’s Navy and Naval Stations, or between a 
ship of His Majesty’s Navy or a Naval Station and any other wireless 
telegraph station whether on shore or on any ship. 

‘‘ Territorial Waters ’’? means such part of the sea adjacent to the 
coast of the British Islands as is deemed by international law to be 
within the territorial sovereignty of His Majesty, and includes harbours. 

‘‘ Harbour ”’ includes harbours properly so called, whether natural 
or artificial estuaries, navigable rivers, piers, jetties, and other works 
in Or at which ships can obtain shelter, or ship and unship goods or 
passengers. 

2. When communications are made by means of wireless telegraphy 
between a foreign ship in territorial waters and a wireless telegraph 
Station in the British Islands, the rules in force for the working of 
wireless telegraphy at that station shall be observed. 


3. All apparatus for wireless telegraphy on board a foreign ship in 
territorial waters shall be worked in such a way as not to interrupt or 
interfere with— 

(a) Naval Signalling, or 

(b) the working of any wireless telegraph station lawfully estab- 

lished, installed, or worked in the British Islands or the 
territorial waters abutting on the coast of the British Islands, 
and in particular the said apparatus shall be so worked as not 
to interrupt or interfere with the transmission of any messages 
between wireless telegraph stations established as aforesaid on 
land and wireless telegraph stations established on ships at sea. 
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4, (1) Except with the special permission in writing of the Post- 
master-General no apparatus for wireless telegraphy on board a foreign 
ship (other than a ship of war) shall be worked or used whilst such 
ship is in any harbour in the British Islands. 


(2) Without prejudice to the operation of the general provisions of 
these Regulations, the use of wireless telegraphy on board a foreign 
ship of war while in a harbour in the British Islands shall be subject to 
such rules (whether prohibitive or regulative) as may be made by the 
Admiralty from time to time. 

5. (1) If at any time in the opinion of one of His Majesty’s 
Principal Secretaries of State an emergency has arisen in which it is 
expedient for the public service that His Majesty’s Government should 
have control over the transmission of messages by wireless telegraphy, 
and notice to that effect is published by the Postmaster-General, after 
the publication of such notice and until further notice the use of wireless 
telegraphy on board foreign ships whilst in territorial waters shall be 
subject to such rules as may be made by the Admiralty from time to 
time, and such rules may prohibit or regulate such use in all cases or in 
such cases as may be deemed desirable. 


(2) Such notice as aforesaid shall be published in the London 
Gazette, the Edinburgh Gazette, and the Dublin Gazette, and in such 
other manner, if any, as to the Postmaster-General may seem fit. 


6. (1) Any person who shall offend against any provision of these 
Regulations or of any Rules made by the Admiralty thereunder shall 
be liable on conviction under the Summary Jurisdiction Acts for every 
such offence to a penalty not exceeding ten pounds, and upon such 
conviction the Court may order that any apparatus for wireless tele- 
graphy installed or worked on board the ship on which the offence was 
committed shall be seized and forfeited. 

(2) For the purposes of any proceedings under these Regulations the 
master or person being or appearing to be in command or charge of any 
Foreign ship shall be deemed to have authorised and to be responsible 
for the use or working of any apparatus on board such ship. 

(3) Any summons or other document in any proceedings under these 
Regulations shall be deemed to have been duly served on the person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being or 
appearing to be in command or charge of the ship. 

7. These Regulations shall not apply to the use of wireless tele- 
sraphy for the purpose of making or answering signals of distress. 

8, These Regulations shall come into operation on the first day of 
July, 1908. 

9, These Regulations may be cited as ‘‘ The Wireless Telegraphy 
(Foreign Ships) Regulations, 1908.”’ 
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The following is a copy of the form of Licence granted by 
the Postmaster-General to establish Wireless Telegraph Ship 
Stations :— 


I the above-named —— -—- His Majesty’s Postmaster-General 
in exercise of all powers and authorities enabling me in this behalf do 
hereby grant to the Licensee during the term or period commencing on 
the day of the date hereof and terminating on the 31st day of December, 
191 , licence and permission— 


(i) To establish, instal, and work for the purposes hereinafter 
mentioned at the ship stations specified in the Schedule hereto 
and at such other ship stations as may be specified in any 
Supplemental Licence given from time to time under the hand 
of a Secretary to the Post Office apparatus for wireless tele- 
graphy of the kind used in the system known as the 
system of wireless telegraphy (which apparatus is hereinafter 
referred to as ‘‘ the licensed apparatus ’’). 

Provided that— 


(a) The apparatus installed at each ship station shall be of 
the character specified in the said schedule opposite to the 
name of such station or im any such Supplemental 
Licence as aforesaid; 


(b) The apparatus used at all of the said ship stations shall 
be syntonised ; 


(c) The licensed apparatus shall be so constructed as to be 
capable of using wave-lengths of 300 metres in length 
as measured by the standard of measurement in use by 
the Post Office for the time being and such other wave- 
lengths not exceeding 600 metres in length as shall be 
authorised in writing from time to time by the Post- 
master-General ; 

Provided that only wave-lengths of 300 metres shall be 
used by the Licensee during the period of any war in 
which the United Kingdom is engaged. 


(d) The speed of transmission and reception of messages 
shall not in normal circumstances be less than 12 words 
a minute, five letters being counted as one word. 


(ii) To transmit and receive messages by means of the licensed 
apparatus between the said ship stations and between the said 
ship stations and coast stations and other ship stations Provided 
that the transmission and receipt of messages from and at the 
said ship stations when in any harbour in the British Islands 
shall be subject to such conditions and restrictions as the 
Postmaster-General may prescribe from time to time; and 
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(iii) To receive money or other valuable consideration for or in 


respect of the use of the licensed apparatus or for or in respect 
of the transmission or receipt of messages by means of the 
said apparatus. 
And I do hereby declare that the said licence and permission is 
granted on and subject to the following conditions and provisions: 


1. In these presents (and in the Schedule hereto) the following 
words and expressions shall have the several meanings hereinafter 
assigned to them unless there be something either in the subject or 
context repugnant to such construction (that is to say) :— 

The expression ‘‘ the Postmaster-General ’’ means the Postmaster- 

General for the time being. 
The expression ‘‘ wireless telegraphy ’’ has the same meaning as in 
the Wireless Telegraphy Act, 1904. 


The term ‘‘ telegraph ’’ has the same meaning as in the Telegraph 


Act, 1969. 

The expression ‘‘ Naval signalling ’’ means signalling by means of 
any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy between ships of His Majesty’s Navy 
and Naval Stations or between a ship of His Majesty’s Navy 
or a Naval Station and any other wireless telegraph station 
whether a coast station or a ship station. 


39 


The expression ‘‘ the Admiralty’ means the Commissioners for 


executing the office of Lord High Admiral of the United 
Kingdom of Great Britain and Ireland. 

The expressions ‘‘ the International Telegraph Convention ”’ and 
‘‘the International Telegraph Regulations ’’ mean respectively 
the International Convention of St. Petersburg dated the roth- 
22nd July, 1875, and the Service Regulations made thereunder 
and include respectively any modifications of the Convention or 
Regulations made from time to time. 


b 


The expression ‘‘ the Radiotelegraphic Convention, 1906,’’ means 
the Convention signed at Berlin on the 3rd day of November, 
1906, and the Service Regulations made thereunder and includes 
any modification of the Convention or Regulations made from 
time to time. 


ce bP) 


The expression ‘‘ coast station’? means a wireless telegraph station 
which is established on land or on board a ship permanently 
moored, and which is open for the service of correspondence 
between the land and ships at sea. 

The term ‘‘ship station’? means a wireless telegraph station 
established on. board a ship which is not permanently moored. 

Apparatus shall be deemed to be ‘‘ syntonised’’ when the trans- 
mitting apparatus is so adjusted as to communicate with a 
receiver which has a corresponding adjustment. 
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2. The licensed apparatus shall not be used by the Licensee or by 
any other person either on behalf or by permission of the Licensee for 
the transmission or receipt of messages except messages authorised by 
this Licence. 

3. (1) The Licensee shall not by the transmission of any message 
by means of the licensed apparatus or otherwise by the use of the 
licensed apparatus interfere with Naval signalling. 

(2) If the Admiralty are of opinion that the working of the licensed 
apparatus at any ship station specified in the Schedule hereto or in any 
such Supplemental Licence as aforesaid is inconsistent with the free 
use of Naval signalling the Licensee shall when required in writing by 
the Postmaster-General so to do close the said station. 

(3) These provisions for the protection of naval signalling shall be 
construed to be without prejudice to the generality of any other pro- 
visions of this Licence. 

4. For the purpose of this Licence the Licensee shall observe the 
International Telegraph Convention and the International Telegraph 
Regulations so far as the said Convention and Regulations are capable 
of being applied to wireless telegraphy in common with ordinary land 
and submarine telegraphy. 

5. The Licensee shall observe the provisions of any Regulations 
from time to time under the provisions of the Telegraph Acts, 1863 to 
1911, by the Postmaster-General with the consent of the Treasury in 
relation to the conduct of wireless telegraph business so far as the 
same are applicable to the Licensee. 

6. The Licensee shall observe the provisions of the Radiotelegraphic 
Convention, 1906. 

7. The Licensee shall comply with all such directions and observe 
all such rules as may be given or made by the Postmaster-General from 
time to time for the purpose of preventing interference with the working 
of any other wireless telegraph station and for enabling the messages 
exchanged by means of the licensed apparatus to be distinguished from 
those emanating from any other wireless telegraph station. 

8. The licensed apparatus shall not without the consent of the 
Postmaster-General be altered or modified in respect of any of the 
particulars mentioned in the Schedule hereto or in any such Supple- 
mental Licence as aforesaid. 

9. The Licensee shall at all times indemnify the Postmaster-General 
against all actions claims and demands which may be brought or made 
by any corporation company or person in respect of any injury arising 
from any act licensed or permitted by these presents. 

10. (1) Subject to the provisions of this Licence the Licensee shall 
transmit messages by means of the licensed apparatus on equal terms 
without favour or preference whether as regards rates of charge order 
of transmission or otherwise. 
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(2) In respect of messages transmitted on behalf of His Majesty’s 
Government the Licensee shall charge rates not in excess of half of the 
rates charged to the ordinary public. 


11. The Licensee shall so far as possible receive from ships and light 
stations all requests for assistance and all signals of distress and shall 
answer such requests and signals and re-transmit them with the least 
possible delay to the proper authorities by means of the licensed 
apparatus or any other means in the power of the Licensee. 


12. The licensed apparatus at the said ship stations shall be worked 
only by a person or persons holding a certificate or certificates issued by 
the Postmaster-General. Certificates shall be granted to persons of such 
technical proficiency and shall be in such form and subject to such 
conditions as the Postmaster-General shall from time to time prescribe. 

13. The Licensee shall not divulge to any person (other than 
properly authorised officials of His Majesty’s Government or a com- 
petent legal tribunal) or make any use whatever of any message coming 
to the knowledge of the Licensee and transmitted by Naval signalling 
or by any system of wireless telegraphy provided or maintained by or for 
the purposes of the Postmaster-General or any Department of His 
Majesty’s Government or by any Licensee of the Postmaster-General 
(other than the Licensee). 


14. The Licensee shall keep full accounts records and registers of 
all messages transmitted by means of the licensed apparatus and in 
such registers each of such messages shall be accompanied by its identi- 
fying number and date and full particulars of its place of origin and of 
ultimate destination and such further particulars as the Postmaster- 
General shall from time to time reasonably require to be shown 
messages on His Majesty’s service being in such registers distinguished 
from other messages. The Licensee shall preserve all used message 
forms written and printed and transcripts of messages and all other 
papers for such period as is from time to time prescribed by the Radio- 
telegraphic Convention, 1906, and in default of any provisions on the 
subject in the said Convention for such period as is from time to time 
prescribed by the International Telegraph Regulations and such 
registers and message papers shall be open to the inspection of the 
Postmaster-General or his officers thereto authorised at the ——- —— 
Office of the Licensee in between the hours of 
Io a.m. and 5 p.m. on every day except Sunday or a statute or general 
holiday. 

15. The Postmaster-General and any agent authorised in that behalf 
in writing by him may at all reasonable times enter upon all or any of 
the ship stations hereby licensed for the purpose of inspecting and may 
inspect any apparatus fixed or being in such stations respectively for the 
purpose of sending and receiving messages by wireless telegraphy and 
all other telegraphic instruments and apparatus fixed or being in such 
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stations respectively and the working and user of such apparatus and 
telegraphic instruments respectively. 

16. The Licensees shall carry on every ship on which a ship station 
is established under the Licence a print or copy of the Licence certified 
under the hand of an appropriate officer of the Postmaster-General to 
be a true copy and also such documents as may be prescribed by the 
Postmaster-General for the purpose of enabling the Licensee to com- 
municate with coast stations in accordance with the Radiotelegraphic 
Convention, 1906. 

17. The Licensee shall pay to the Postmaster-General for and 
in respect of the Licence hereby granted a royalty of five shillings per 
annum in respect of each ship station at which the licensed apparatus 
is installed. 

18. (1) The Licensee shall on the 1st December next pay to the 
Postmaster-General for and in respect of the Licence hereby granted a 
royalty of five shillings per annum in respect of each ship station at 
which the licensed apparatus is installed. 

(2) In the event of the renewal of this Licence the said royalty shall 
be payable on the same day in each succeeding year. . 

19. Except with the consent in writing of the Postmaster-General 
the Licensee shall not assign, underlet, or otherwise dispose of or admit 
any other person or body to participate in the benefit of the licences 
powers or authorities hereby granted or any of such licenses powers or 
authorities. 

20. (1) If and whenever an emergency shall have arisen in which 
it is expedient for the public service that His Majesty’s Government 
shall have control over the transmission of messages by the licensed 
apparatus it shall be lawful for any officer in command of any of His 
Majesty’s ships of war to cause the licensed apparatus or any part 
thereof to be taken possession of in the name and on behalf of His 
Majesty and to be used for His Majesty’s service and subject thereto for 
such ordinary services as to the said officer may seem fit and in that 
event any person authorised by the said officer may enter upon any ship 
on which any such apparatus is installed and take possession of the 
said apparatus and use the same as aforesaid. 

(2) Any such officer may in such event as aforesaid instead of 
taking possession of the licensed apparatus as aforesaid direct and 
authorise such persons as he may think fit to assume the control of the 
transmission of messages by the licensed apparatus either wholly or 
partly and in such manner as he may direct and such persons may enter 
upon any ship on which any apparatus is installed accordingly or the 
said officer may direct the Licensee to submit to him or any person 
authorised by him all messages tendered for transmission or arriving by 
the licensed apparatus or any class or classes of such messages to stop 
or delay the transmission of any messages or deliver the same to him or 
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his agent and generally to obey all such directions with reference to the 
transmission of messages as the said officer may prescribe and the 
Licensee shall obey and conform to all such directions. 


(3) The Licensee shall be entitled to reasonable compensation for 
any damage to the licensed apparatus arising in consequence of the 
exercise of the powers conferred by this Clause. 

21. In any of the following cases (that is to say) :— 

(a) In case any sum of money which ought to be paid by the 
Licensee to the Postmaster-General under or by virtue of these 
presents shall be in arrear and unpaid for one calendar month 
after the time at which the same ought to be paid under or by 
virtue of the provisions herein contained or 

(b) In case of any breach non-observance or non-performance by 
or on the part of the Licensee of any of the provisions (other 
than a provision for the payment of money) or conditions herein 
contained 

then and in any such case the Postmaster-General may by notice in 
writing under his seal revoke and determine these presents and the 
licences powers and authorities hereinbefore granted and each and 
every of them as to all or any of the ship stations hereby licensed and 
thereupon these presents and the said licences powers and authorities 
and each and every of them shall absolutely cease determine and become 
void as to all or any of the said ship stations (as the case may be) but 
without prejudice to any right of action or remedy which shall have 
accrued or shall thereafter accrue to the Postmaster-General under any 
condition or provision herein contained. 

22. Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish extend 
maintain and work any system or systems of telegraphic communica- 
tion (whether of a like nature to that hereby licensed or otherwise) in 
such manner as he shall in his discretion think fit neither shall anything 
herein contained prejudice or affect the right of the Postmaster-General 
from time to time to enter into agreements for or to grant licences 
relative to the working and user of telegraphs (whether of a like nature 
to those hereby licensed or otherwise) or the transmission of messages 
in any part of the United Kingdom by means of wireless telegraphy or 
by any other means with or to any person or persons whomsoever upon 
such terms as he shall in his discretion think fit. And (save as in this 
Licence expressly provided) nothing herein contained shall be deemed 
to authorise the Licensee to exercise any of the powers or authorities 
conferred on or acquired by the Postmaster-General by or under the 
Telegraph Acts or any of them. 

23. Any notice, request, or consent (whether expressed to be in 
writing or not) to be given by the Postmaster-General under these 
presents may be under the hand of any one of the, secretaries or 
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assistant secretaries for the time being of the Post Office and may be 
served by sending the same in a registered letter addressed to the 
Licensee at the office for the time being of the Licensee or 
if such notice request or consent relates to any particular ship station 
by delivery to the master of the ship upon which such station is installed 
and any notice to be given by the Licensee under these presents may be 
served by sending the same in a registered letter addressed to the 
Secretary of the Post Office at the General Post Office, London. 


The Schedule of Ship Stations before referred to. 
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COMMERCIAL Coast StaTION LICENCE. 
This is substantially the same as the Ship Station licence (pp. 83-9), 
except in the following details :— 
The licence authorises the licensee— 


(i.) To establish, instal and work for the purposes hereinafter 
mentioned at the coast stations specified in the Schedule hereto, apparatus 
for wireless telegraphy of the kind used in the system known as 
the system of wireless telegraphy (which apparatus is hereinafter referred 
to as “* the licensed apparatus ”’) provided that (a) the apparatus installed 
at each station and the wave-lengths used thereat shall be of the character 
and length respectively specified in the said Schedule opposite to the name 
of such station; and (b) the Postmaster-General may for the purpose of 
facilitating communication by wireless telegraphy require the use at any 
of the said stations of wave-lengths other than and in addition to or in 
substitution for those specified as aforesaid in the said Schedule; (c) the 
apparatus used at all of the said stations shall be syntonised. 

(ii.) To transmit and receive ship and coast messages by means of 
the licensed apparatus. 

(iii.) To transmit and receive by means of the licensed apparatus 
between any one of the said stations and another messages incidental 
to the message hereinbefore authorised, but no other messages. 
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(iv.) To receive money or other valuable consideration for or in 
respect of the use of the licensed apparatus or for or in respect of the 
transmission or receipt of ship and coast messages by means of the 
said apparatus. 

The licence is granted on and subject to the following conditions 
and provisions :— 

1. In these presents the following words and expressions shall have 
their several meanings hereinafter assigned to them. 

The expression ‘‘ Coast Station’? means a wireless telegraph 
station which is established on land or on board a ship permanently 
moored, and which is open for the service of correspondence between 
land and ships at sea. 

The expression ‘‘ ship and coast messages’’ means messages ex- 
changed between ship and coast stations. 

7. The licensee shall so work the licensed apparatus as not to inter- 
fere with the working of any wireless telegraph station established in 
the British Islands, or in territorial waters abutting on the coasts of the 
British Islands by or for the purposes of the Postmaster-General, or any 
other department of H.M. Government, or for commercial purposes, 
and, in particular, with the transmission or receipt of any ship and 
coast messages. 

10. Subject to the provisions of this licence the licensee shall trans- 
mit messages by means of the licensed apparatus on equal terms without 
favour or preference, whether as regards rates of charge, order of 
transmission, or otherwise. 

11.—(1) If and whenever any department of His Majesty’s Govern- 
ment shall require the licensee, his servants or agents to transmit by 
means of the licensed apparatus any message on His Majesty’s service 
(including messages to and from ships of His Majesty’s Navy) such 
messages shall have priority over all other messages, and the licensee 
shall, as soon as reasonably mav be, transmit the same, and shall, 
until, and in so far as may be necessary to effect such transmission, 
suspend the transmission of all other messages. 

(2) The licensee shall not be entitled to claim any compensation in 
respect of the suspension of the transmission of messages as aforesaid. 

(3) In respect of messages transmitted on behalf of His Majestv’s 
Government, the licensee shall charge rates not in excess of half of the 
rates charged to the ordinary public. 

14. The licensee shall employ British subjects only at the said 
coast stations. 

17. The licensee shall render to the Postmaster-General such 
accounts as the Postmaster-General shall direct in respect of all charges 
due or payable under the Radiotelegraphic Convention, in respect of 
ship and coast messages, and shall pay to the Postmaster-General at 
such times and in such manner as the Postmaster-General shall direct, 
all sums which shall be due from the licensee under such accounts. 
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22. This is substantially the same as clause 20 of tthe ship station 
licence, but ‘‘ one of His Majestv’s principal Secretaries of State ’’ has 
been substituted for ‘‘ any officer in command of His Majesty’s ships 
of war ’’ in sub-sections (1) and (2). 

23. The licence shall be determined— 

(a) In case no station shall be established under these presents 
within from the date of these presents or having been established 
any station shall at any time cease to be duly maintained by the licensee 
for a period of continuously. 

(b) In case any sum of money which ought to be paid by the 
licensee to the Postmaster-General, under or by virtue of these presents, 
shall be in arrear and unpaid for one calendar month after the time at 
which the same ought to be paid under or by virtue of the covenants 
herein contained, or 

(c) In case of any breach, non-observance or non-performance by 
or on the part of the licensee of any of the provisions (other than a 
provision for the payment of money) or conditions herein contained. 

25. All matters which in pursuance of the provisions herein con- 
tained are to be determined by arbitration shall be referred to arbitra- 
tion in accordance with the provisions of the Arbitration Act, 1889, or 
any then subsisting statutory re-enactment or modification thereof. 


The Schedule of Coast Stations before referred to. 
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PRIVATE BUSINESS LICENCE. 


This licence grants permission to establish, instal and work at the 
stations specified in the schedule thereto apparatus for wireless tele- 
graphy, etc. ; to transmit and receive messages on the private business 
of the licence. 

2. (a) The licensed apparatus shall not be used by the licensee or by 
any person either on behalf or by permission of the licensee for any 
purpose except for the transmission and receipt of such messages as 
aforesaid between and at the stations specified in the schedule hereto. 

(2) No money or other valuable consideration shall be received by 
the licensee or by any other person with the authority or by the per- 
mission of the licensee in respect of the transmission or receipt of any 
messages by means of the licensed apparatus or any part thereof. 
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3 (b) ‘‘ Whenever the operators at any signal station of the licence 
perceive through the medium of the instruments used by them that 
naval signalling is proceeding they shall refrain from using the licensed 
apparatus until all indication that naval signalling shall have ceased.” 

4. ‘Lhe licensee shall observe the provisions of any regulations from 
time to time made under the provisions of the Telegraph Acts, 1863 to 
1911, by the Postmaster-General with the consent of the Treasury in 
relation to the conduct of wireless telegraph business. 

15. The Postmaster-General may at any time in his absolute dis- 
cretion give notice in writing to determine these presents and the licence 
or permission hereby given at the end of one calendar month from the 
date of such notice and at the expiration of that period the licence or 
permission hereby granted shall cease and determine accordingly but 


without prejudice to any remedy of the Postmaster-General under any 


condition or provision herein contained. 


EXPERIMENTAL LICENCE. 


This licence provides that the licensed apparatus shall be worked 
and messages shall be transmitted and received solely for the purpose 
of conducting experiments in wireless telegraphy and for no other 
purpose whatever. 


In October, 1912, the Board of Trade, at the request of the 
Lords Commissioners of the Admiralty, issued a notice directing 
the attention of Masters and Owners of British Merchant Vessels 
to the necessity for arranging for periodical practices in Wireless 
Telegraphy communications between H.M. Ships of War and 
Ships of the British Mercantile Marine for the purpose of ensuring 
efficient and reliable communication when required. 

The co-operation is invited of all British ship-owners and 
masters whose ships are fitted with Wireless Telegraphy, in order 
to give effect to the following proposals. 

(1) At 8.30 a.m. and 2.30 p.m. daily any single man of war 
(destroyers and small craft excluded) or one man of war in a 
fleet in company, detailed by the Senior Naval Officer present, 
will adjust her Wireless Telegraphy transmitting and receiving 
apparatus to the commercial 600 metre wave length and make the 
call ‘‘ CCCC,”’ followed by her own commercial call sign, indicat- 
ing that she is prepared to carry out an exercise with any British 
merchant ship within range. 

On a British merchant ship receiving this call she will answer 
and say whether or not she is prepared to proceed with the exer- 
cise. Should more than one merchant ship answer, the man of 
war will indicate which is to exercise and which is to wait. 
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The exercise will then proceed, but no messages are to be 
exchanged which are not authorised by the respective . captains 
and masters of the ships practising. No message received during 
such exercises is to be forwarded beyond the ship actually receiving 
the message and no payment for any message can be made. 
The exercises are to be considered as strictly on Service and not 
for any commercial advantage. 

(2) In all such exercises the man of war is to be considered 
the controlling ship. 

(3) The exercises will cease at 9.15 a.m. and 3.15 p.m. re- 
spectively, or before, at the discretion of the captains concerned. 

(4) These exercises are only to be carried out between vessels, 
neither of which are within 150 miles range of any commercial 
shore station using the 600 mette wave length, and are to cease 
at once should one of H.M. ships so direct. 


THE UNITED STATES OF AMERICA 


An Act to amend an Act entitled ‘‘ An Act to Require Apparatus 
and Operators for Radio Communication on certain Ocean 
Steamers,’ approved June 24th, r9r0 :— 


Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled :— 


1. That from and after 1st October, 1912, it shall be unlawful for 
any steamer of the United States or of any foreign country navigating 
the ocean or the Great Lakes and licensed to carry, or carrying, fifty 
or more persons, including passengers or crew or both, to leave or 
attempt to leave any port of the United States unless such steamer 
shall be equipped with an efficient apparatus for radio communication, 
in good working order, capable of transmitting and receiving mes- 
Sages over a distance of at least 100 miles, day or night. An auxiliary 
power supply, independent of the vessel’s main electric power plant, 
must be provided which will enable the sending set for at least four 
hours to send messages over a distance of at least 100 miles, day or 
night, and efficient communication between the operator in the radio 
room and the bridge shall be maintained at all times. 


The radio equipment must be in charge of two or more persons 
skilled in the use of such apparatus, one or the other of whom shall be 
on duty at all times while the vessel is being navigated. Such equip- 
ment, operators, the regulation of their watches, and the transmission 
and receipt of messages, except as may be regulated by law or inter- 
national agreement, shall be under the control of the master, in the 
case of a vessel of the United States; and every wilful failure on the 
part of the master to enforce at sea the provisions of this paragraph 
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as to equipment, operators, and watches shall subject him to a penalty 
of $100. 

That the provisions of this section shall not apply to steamers 
plying between ports, or places, less than 200 miles apart. 

2. That this Act, so far as it relates to the Great Lakes, shall 
take effect on and after 1st April, 1913, and so far as it relates to 
ocean cargo steamers shall take effect on and after 1st July, 1913: 
Provided that on cargo steamers, in lieu of the second operator provided 
for in this Act, there may be substituted a member of the crew or 
other person who shall be duly certified and entered in the ship’s 
log as competent to receive and understand distress calls or other 
usual calls indicating danger, and to aid in maintaining a constant 
wireless watch so far as required for the safety of life. 


The remaining sections of the Act of June 24th, 1910, which 
are unchanged, read as follows :— 

2. That for the purposes of this Act apparatus for radio communi- 
cation shall not be deemed to be efficient unless the company installing 
it shall contract in writing to exchange, and shall, in fact, exchange, 
as far as may be physically practicable, to be determined by the master 
of the vessel, messages with shore or ship stations using other systems 
of radio communication. 

Sec. 3. That the master or other person being in charge of any such 
vessel which leaves or attempts to leave any port of the United States 
in violation of any of the provisions of this Act shall, upon conviction, 
be fined in a sum not more than $5,000, and any such fine shall be a 
lien upon such vessel, and such vessel may be libelled therefor in any 
district court of the United States within the jurisdiction of which 
such vessel shall arrive or depart, and the leaving or attempting to 
leave each and every port of the United States shall constitute a 
separate offence. 

Sec. 4. That the Secretary of Commerce and Labour shall make such 
regulations as may be necessary to secure the proper execution of 
this Act by collectors of customs and other officers of the Government. 


Regulations 
1. Administration. 

1. The Department of Commerce and Labour has established the 
following districts for the purpose of enforcing the Acts relating to 
radio communication and the International Radiotelegraphic Con- 
vention, which will be in charge of radio inspectors stationed at ports 
named :— 

(1) New England States (Boston, Mass.). 

(2) New York and part of New Jersey (New York, N. Y.). 


(3) Pennsylvania, part of New Jersey, Delaware, Maryland, Vir- 
ginia (Baltimore, Md.). 
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(4) North and South Carolina, Georgia, Florida (Atlantic coast), 
Porto Rico (Savannah, Ga.). 

(5) Gulf States and Florida (Gulf coast) (New Orleans, La.). 

(6) California, Hawaii (San Francisco, Cal.). 

(7) Oregon, Washington, Alaska (Seattle, Wash.). 

(8) Great Lakes: New York, Pennsylvania, Ohio, Lower Michi- 
gan (Cleveland, Ohio). 

(9) Great Lakes: Indiana, Hlinois, Wisconsin, Minnesota, Upper 
Michigan (Chicago, IIl.). 

Inspectors to do necessary work in the interior States will be 

detailed later. 

2. Radio inspectors are authorised to communicate directly in their 
respective districts with collectors of customs, and to co-operate with 
them in the enforcement of the laws. 

3. The radio inspectors and customs officers, as far as practicable, 
shall visit steamers subject to the Act, before they leave port, and 
ascertain if they are equipped with the apparatus in charge of the 
operators prescribed by the Act. 

4. Where a steamer subject to the Act is without the apparatus 
and the operators prescribed, or either of them, and is about to 
attempt to leave port, the radio inspector or customs officer visiting 
the vessel shall— 

(a) Notify the master of the fine to which he will be liable, and of 
the particulars in respect of which the law has not been 
complied with; 

(b) notify at once the collector of customs, if necessary by 
telephone ; 

(c) prepare in writing a report of his action, stating particulars 
as in (a), to be transmitted to the collector of customs. The 
collector will transmit a copy to the United States Attorney 
for the district in which the port is situated. 

5. The Act does not authorise the refusal of clearance in case 
of violation of its Provisions, but specifically provides for the imposi- 
tion of a fine in a sum not more than $5,000 upon conviction by the 
court. The collector of customs, accordingly, when advised that a 
steamer subject to the Act jis attempting to leave port in violation of 
its requirements, shall at once notify the United States Attorney. 
Subsequently he shall report the case briefly to the Secretary of Com. 
merce and Labour. 


6. The Act does not apply to a vessel at the time of entering 
a port of the United States. Radio inspectors and customs officers 
may, however, accept as evidence of the efficiency of the apparatus 
and the skill of an operator messages shown to have been trans- 


7 


_ mitted and received by him over a distance of at least 100 miles, by 
day, during the voyage to the United States. 
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7. In cases of violations of the Act the efficiency of the apparatus, 
and the skill of the operator will be determined by the court (see 
section 3 of the Act). Collectors of customs and radio inspectors, 
‘accordingly, are enjoined that the reports required by paragraphs 4 
(c) of these regulations must be precise statements of the facts as the 
basis for proceedings by the United States Attorney. 

8. Violations by the master of a vessel of the United States of the 
provisions of the second paragraph of section 1 will be reported to the 
collector of customs directly and the usual procedure in cases of naviga- 
tion fines and penalties will be followed. 


2. Operators. 


1. Paragraphs 3 and 4 of Article VI. of the Service Regulations, 
annexed to the Berlin Radiotelegraphic Convention, which was ratified 
by the Senate of the United States on April 3, 1912, and is the law of 
the land, provides: 

3. The service of the station on shipboard shall be carried on by a 
telegraph operator holding a certificate issued by the Government to 
which the vessel is subject. Such certificate shall attest the professional 
efficiency of the operator as regards— 

(a) Adjustment of the apparatus ; 

(b) Transmission and acoustic reception at the rate of not less than 
20 words a minute (Continental Morse) ; 

(c) Knowledge of the regulations governing the exchange of wireless 
telegraph correspondence. 

4. The certificate shall furthermore state that the Government has 
bound the operator to secrecy with regard to the correspondence. 

The Berlin Convention has now been ratified by the principal 
maritime nations, dominions, and provinces. Radio operators holding 
valid certificates issued by foreign Governments (with exceptions named 
later) will be recognised by this Department as persons “ skilled in the 
use of such apparatus ’’ within the meaning of the Act unless in the 
case of a specific individual there may be special reason to doubt the 
operator’s skill and reliability. Such certificates should be ready at hand 
for the inspection of radio or customs officers before the steamer departs 
from the United States. 

The Berlin Convention has not been ratified by the following 
nations: China, Cuba, Dominican Republic, Haiti, Colombia, Ecuador, 
Peru, Panama, Venezuela, Costa Rica, Honduras, Nicaragua, and 
Salvador. In the case of a vessel under the flag of any of these nations, 
which is subject to the Act above, the radio operator, before the 
departure of the vessel from the United States, must furnish to the 
inspector evidence that he is ‘skilled in the use of the apparatus.” 
This evidence shall consist of an examination on board by the radio 
inspector, if desired; or a certificate to be furnished on examination as 
certificates are furnished to operators on vessels of the United States. 
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2. (a) The Commissioner of Navigation will issue operators’ cer- 
tificates of skill (see Appendix A) in radio communication, and operators 
holding them will be recognised until December 13, 1912, as persons 
‘‘ skilled in the use of such apparatus ’’ within the meaning of the Act, 
unless in the case of a specific individual there may be special reason to 
doubt the operator’s skill and reliability. Such certificates should be 
ready at hand for the inspection of radio or customs officers before the 
ship departs from the United States. 


(b) To secure a certificate an operator will pass an examination in 
the care and adjustment of apparatus, correction of faults, change from 
one wave length to another and care and use of storage battery or other 
auxiliary, transmission and sound reading at a speed of not less than 
fifteen words a minute American Morse, or twelve words Continental, 
as the operator may elect. Operators are advised to learn as soon as 
practicable the Continental system, which is required by the Berlin 
Convention, and after December 13, 1912, must be employed. 


(c) The examinations will be held at the United States navy yards 
at Boston, Mass., Brooklyn, N.Y., Philadelphia, Pa., Washington, 
D.C., Norfolk, Va., Charleston, S.C., New Orleans, La., Mare Island 
(San Francisco), Cal., Puget Sound, Wash.; at the naval stations at 
Key West, Fla., San Juan, P.R., and Honolulu, Hawaii; at the Naval 
Academy, Annapolis, Md.; also at Fort Sam Houston, San Antonio, 
Tex., Fort Wood, New York Harbour, Fort Omaha, Nebr., Fort 
Leavenworth, Kans.; at the army stations at St. Michael, Alaska, and 
Fairbanks, Alaska; also at the Bureau of Standards, Washington, 
D.C.; and by the Department’s radio inspectors at the custom-houses 
in their districts and elsewhere by arrangement with them. Applicants 
for certificates should communicate in writing with the commandants 
or commanding officers of the navy yards or army posts or naval or 
army stations named, or with the Director of the Bureau of Standards, 
or with the radio inspectors at the custom-houses, to ascertain the day 
and hour when they can be examined. Additional opportunities for 
examination can be ascertained by communicating with the Depart- 
ment’s radio inspectors at the custom-houses or with the Commissioner 
of Navigation, Department of Commerce and Labour, Washington, D.C. 
The certificates will be delivered at the places of examination. 

(d) After an applicant has secured a certificate he should go before 


a notary public to take the usual oath for the preservation of secrecy 
of messages received in the line of duty. 
(e) These examinations for the present will be open to— 
(1) Operators actually employed as such by a wireless or steamship 
company, including shore operators; 
(2) Operators seeking employment as such by a wireless or steam- 
ship company, including shore operators; 
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(3) Applications for examination of operators of either class may be 
made by the wireless or steamship company in behalf of a 
number of operators by name; 

(4) Applicants under 18 years of age must satisfy examining officers 
of their intention to secure employment as commercial 
operators, if passed. 

(5) Women are eligible for examination under the conditions above. 

3. Examinations under this Act are held for commercial operators. 
Examinations for amateurs under the Act to regulate radio communica- 
tion will be provided for in a later circular. 

4. Until December 13, 1912, when the act to regulate radio com- 
munication will take effect, a radio operator not possessing a certificate 
of skill as provided herein may present for the consideration of the radio 
inspector or visiting customs officer other competent evidence of skill, 
or the radio inspector may examine him, if practicable. If such 
examination be satisfactory, the radio inspector will issue a certificate. 

5. Note.—The operator’s certificate described in this circular is a 
voluntary arrangement for the convenience of commerce, and will not 
be accepted as the operator’s licence required by the Act to regulate 
radio communication on and after December 13, 1912. Under that Act 
all operators will be required as a condition of employment to hold 
licences, based on the requirements of the Berlin Convention and the 
Act cited to carry it into effect. Operators on vessels of foreign 
countries which are parties to the Berlin Convention are required by the 
Convention to have licences. Copies of the Berlin Convention and of 
the Act cited may be obtained from the Commissioner of Navigation or 
the radio inspectors at the custom-houses named. Arrangements to 
carry out that Act and the Berlin Convention will be announced in a 
later circular. 

3. Apparatus. 

1. When the radio apparatus is certified as complying with the 
requirements of this Act by the competent authorities of a foreign 
Government, such certificate will be recognised by this Department, 
but the radio inspector or customs officer may, if he deem it necessary 
or desirable, satisfy himself that the apparatus is in good working 
order. 

2. Whenever practicable, the radio inspector or customs officer 
shall satisfy himself on his visit before the departure of a steamer 


subject to the Act that the apparatus is efficient and in good working 


order within the meaning of the Act, and, if satisfied, he shall issue 
a certificate in the form in Appendix B. Duplicates of such certificates 
shall be retained in the files of the radio inspector or collector of 
customs. 

3. When inspection of the apparatus by a radio inspector or 
customs officer is not practicable, the master of the steamer may 
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furnish to the visiting customs officer a certificate in the form of 
Appendix C. Such certificate shall be retained in the files of the collector 
of customs. | 

4. The current necessary to transmit and receive messages shall at 
all times while the steamer is under way be available for the radio 
operator’s use. 

5. On and after October 1, 1912, an auxiliary power supply, inde- 
pendent of the vessel’s main electric power plant, must be provided which 
will enable messages to be sent for at least four hours over a distance of 
at least 100 miles, day or night. Adequate storage batteries best serve the 
purpose. Gasoline or kerosene auxiliary engines are not allowed under 
the steamboat inspection laws. The auxiliary power supply should be 
tested from time to time under service conditions and a record made by 
the operator. 

6. On and after October 1, 1912, efficient communication between 
the radio room and the bridge must be maintained. A speaking tube 
or telephone will comply with this requirement. 

7. One extra pair of head telephones, extra cords, and extra 
detectors should always be kept on hand. The absence of these and 
similar inexpensive emergency articles will be brought to the attention 
of the master and of the company installing the apparatus by the radio 
inspector in writing, and if after a reasonable interval they have not 
been supplied, the inspector will communicate the fact to the Com- 
missioner of Navigation. | 

4. Constant Watch. 

On vessels of the United States it is the statutory duty of the 
master to see that one operator is on duty at all times. The radio 
service of the ship is under the supreme authority of the master. 

5- Miscellaneous. 

1. The amended Act applies to vessels licensed to carry as well as 
those actually carrying 50 or more persons, etc. 

2. Distances under the Act are to be computed in nautical miles. 

3. Supplementary regulations for the Great Lakes will be issued 
before April 1, 1913. 

4. Supplementary regulations for ocean cargo steamers will be 
issued before July 1, 1913. 

5. Regulations under the Act to regulate radio communication and 
the licences required by that Act will be issued at an early date. 


6. Additions or Amendments. 
Additional or amendatory regulations will be issued from time to 
time as they may appear necessary. 
Benj. S. CABLE, 
Acting Secretary. 
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APPENDIX A.—Radio Service Form 751. 
Operator’s Certificate of Skill in Radio Communication. 
This is to certify that, under the provisions of the Act of June 24th, 


Ig10, as amended by the Act of July 23, 1912, has been 
examined in radio communication and has passed in: 


(a) The care and adjustment of apparatus, correction of faults, and 
change from one wave length to another, and care and use of 
storage battery or other auxiliary. 

(b) Transmission and sound reading at a speed of not less than 
fifteen words a minute, American Morse, twelve words, Con- 
tinental,* five letters counting as one word. 


The candidate’s practical knowledge of adjustment was tested on a 
set of apparatus.t His knowledge of other systems and of inter- 
national radio telegraphic regulations and American naval radio regula- 
tions is shown below: : 


(Signature of examining officer) 
Place , Date , IgI—. 
By direction of the Secretary of Commerce and Labour : 
Commissioner of Navigation, Washington, D.C. 


I, , do solemnly swear that I will faithfully preserve 
the secrecy of all messages coming to my knowledge through my em- 
ployment under this certificate; that this obligation is taken freely, 
without mental reservation or purpose of evasion; and that I will well 
and faithfully discharge the duties of the office: So help me God. 

(Signature of holder) 


Date of birth, — ——., . Place of birth, 
Sworn to and subscribed before me this day of , A.D. I9I—. 
[SEAL] , Notary Public. 


[On back of Form 751.] 
SERVICE RECORD. 


This is to certify that the holder of this certificate has served satis- 
factorily as radio operator under my command during the period named. 


Name of Steamer. Period. Master. 
Fiddva tun yaesanste Lecacne a den ihre dtcon ten waueae BOM sesncecesg Weck EO). cavcacey 29.00) beansccaudegcanp auneesecsaseeen Sane 
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*** Passed 20 Continental’’ will be noted on the face of the certificates'of applicants who 
have passed that test. 

T It is not intended to limit the employment of the holder to a particular system, but merely 
to indicate the particular system in which he was tested for adjustment of apparatus. 

The certificate is subject to suspension or revocation by the Secretary of Commerce and 
Labour for cause. It should be kept where it can be shown to radio or customs officers just 
before the ship leaves port. 
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AppENDIx B.—Radio Service Form 752. 

Certificate of Radio Inspection. 

PorT OF —-—— ‘ 

, 1gI—. 

This is to certify that I have to-day examined the apparatus for 
radio communication on the S.S. , of which —-—— is 
master, about to leave this port for , and I have found the same 
efficient and in good working order, as prescribed by the Act of June 
24, 1910, as amended by the Act of July 23, 1912. 


(Signed) —-—— ; 
Radio Inspector. 
(Or) 


Customs Inspector. 
APPENDIX C.—Radio Service Form 753. 
Master’s Certificate of Radio Apparatus. 


The radio equipment must be in charge of two or more persons 
skilled in the use of such apparatus, one or the other of whom shall be 
on duty at all times while the vessel is being navigated. Such equip- 
ment, operators, the regulation of their watches, and the transmission 
and receipt of messages, except as may be regulated by law or inter- 
national agreement, shall be under the control of the master, in the case 
of a vessel of the United States; and every wilful failure on the part of 
the master to enforce at sea the provisions of this paragraph as to equip- 
ment, operators, and watches shall subject him to a penalty of $100. 
(Act of July 23, 1912.) 


PORT OF ' 
» IgI—. 

This is to certify that I have to-day examined the apparatus for 
radio communication on the S.S. , of which I am master, about 
to leave this port for , and I have found the same efficient and 
in good working order, as prescribed by the Act of June 24, 1910, as 
amended by the Act of July 23, 1912. 

(Signed) ——— 


, Master. 


An Act to regulate radio-communication, approved August 
13th, 1912 :— 7 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That a person, com- 
pany, or corporation within the jurisdiction of the United States shall 
not use or operate any apparatus for radio communication as a means 
of commercial intercourse among the several States, or with foreign 
nations, or upon any vessel of the United States engaged in interstate 
or foreign commerce, or for the transmission of radiograms or signals 
the effect of which extends beyond the jurisdiction of the State or 
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Territory in which the same are made, or where interference would 
be caused thereby with the receipt of messages or signals from beyond 
the jurisdiction of the said State or Territory, except under and in 
accordance with a licence, revocable for cause, in that behalf granted 
by the Secretary of Commerce and Labour upon application therefor ; 
but nothing in this Act shall be construed to apply to the transmission 
and exchange of radiograms or signals between points situated in the 
same State: Provided, That the effect thereof shall not extend beyond 
the jurisdiction of the said State or interfere with the reception of 
radiograms or signals from beyond said jurisdiction ; and a licence shall 


not be required for the transmission or exchange of radiograms or. 


signals by or on behalf of the Government of the United States, but 
every Government station on land or sea shall have special call letters 


designated and published in the list of radio stations of the United | 


States by the Department of Commerce and Labour. Any person, com- 
pany, or corporation that shall use or operate any apparatus for radio 
communication in violation of this section, or knowingly aid or abet 
another person, company, or corporation in so doing, shall be deemed 
guilty of a misdemeanour, and on conviction thereof shall be punished 
by a fine not exceeding $500, and the apparatus or device so un- 
lawfully used and operated may be adjudged forfeited to the United 
States. 

Sec. 2. That every such licence shall be in such form as the Secretary 
of Commerce and Labour shall determine, and shall contain the 
restrictions, pursuant to this Act, on and subject to which the licence 
is granted; that every such licence shall be issued only to citizens of 
the United States or Porto Rico or to a company incorporated under 
the laws of some State or Territory or of the United States or Porto 
Rico, and shall specify the ownership and location of the station in 
which said apparatus shall be used and other particulars for its 
identification and to enable its range to be estimated; shall state the 
purpose of the station, and, in case of a station in actual operation at 
the date of passage of this Act, shall contain the statement that 
satisfactory proof has been furnished that it was actually operating 
on the above-mentioned date; shall state the wave length or the wave 
lengths authorised for use by the station for the prevention of inter- 
ference and the hours for which the station is licensed for work; and 
shall not be construed to authorise the use of any apparatus for radio 
communication in any other station that that specified. Every such 
licence shall be subject to the regulations contained herein, and such 
regulations as may be established from time to time by authority of 
this Act or subsequent Acts and treaties of the United States. Every 
such licence shall provide that the President of the United States in 
time of war or public peril or disaster may cause the closing of any 
station for radio communication and the removal therefrom of all 
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radio apparatus, or may authorise the use or control of any such station 
or apparatus, by any department of the Government, upon just com- 
pensation to the owners. 

Sec. 3. That every such apparatus shall at all times, while in use and 
operation as aforesaid be in charge or under the supervision of a 
person or persons licensed for that purpose by the Secretary of Com- 
merce and Labour. Every person so licensed who in the operation of 
any radio apparatus shall fail to observe and obey regulations contained 
in or made pursuant to this Act or subsequent Acts or treaties of the 
United States or any one of them, or who fail to enforce obedience 
thereto by an unlicensed person while serving under his supervision, in 
addition to the punishment and penalties herein prescribed, may suffer 
the suspension of the said licence for a period to be fixed by the Secre- 
tary of Commerce and Labour not exceeding one year. It shall be 
unlawful to employ any unlicensed person or for any unlicensed person 
to serve in charge or in supervision of the use and operation of such 
apparatus, and any person violating this provision shall be guilty of 
a misdemeanour, and on conviction thereof shall.be punished by a 
fine of not more than $100 or imprisonment for not more than two 
months or both, in the discretion of the court, for each and every such 
offence: Provided, That in case of emergency the Secretary of Com- 
merce and Labour may authorise a collector of customs to issue a 
temporary permit, in lieu of a licence, to the operator on a vessel 
subject to the radio ship Act of June 24, 1910. 

Sec. 4. That for the purpose of preventing or minimising interference 
with communication between stations in which such apparatus is 
operated, to facilitate radio communication, and to further the prompt 
receipt of distress signals, said private and commercial stations shall 
be subject ito the regulations of this section. These regulations shall 
be enforced by the Secretary of Commerce and Labour through the 
collectors of customs and other officers of the Government as other 
regulations herein provide for. 

The Secretary of Commerce and Labour may, in his discretion, 
waive the provisions of any or all of these regulations when no inter- 
ference of the character above mentioned can ensue. 

The Secretary of Commerce and Labour may grant special tem- 
porary licences to stations actually engaged in conducting experiments 
for the development of the science of radio communication, or the 
apparatus pertaining thereto, to carry on special tests, using any amount 
of power or any wave lengths, at such hours and under such condi- 
tions as will ensure the least interference with the sending or receipt 
of commercial or Government radiograms, of distress signals and radio- 
grams, or with the work of other stations. 

In these regulations the naval and military stations shall be under- 
stood to be stations on land. 
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REGULATIONS. 

1. Normal Wave Length.—Every station shall be required to 
designate a certain definite wave length as the normal sending 
and receiving wave length of the station. This wave length shall 
not exceed 600 metres or it shall exceed 1,600 metres. Every 
coastal station open to general public service shall at all times 
be ready to receive messages of such wave lengths as are required 
by the Berlin convention. Every ship station, except as hereinafter 
provided, and every coast station open to general public service 
shall be prepared to use two sending wave lengths, one of 300 
metres and one of 600 metres, as required by the international 
convention in force: Provided, That the Secretary of Commerce 
and Labour may, in his discretion, change the limit of wave length 
reservation made by regulations 1 and 2 to accord with any inter- 
national agreement to which the United States is a party. 

2. Other Wave Lengths.—In addition to the normal sending 
wave length all stations, except as provided hereinafter in these 
regulations, may use other sending wave lengths: Provided, That 
they do not exceed 600 metres or that they do exceed 1,600 metres: 
Provided further, That the character of the waves emitted con- 
forms to the requirements of regulations 3 and 4 following. 

3. Use of a “ Pure Wave.’’—At all stations if the sending 
apparatus, to be referred to hereinafter as the ‘‘ transmitter,’ is 
of such a character that the energy is radiated in two or more 
wave lengths, more or less sharply defined, as indicated by a 
sensitive wave meter, the energy in no one of the lesser waves shall 
exceed 10 per cent. of that in the greatest. 

4. Use of a “ Sharp Wave.’’—At all stations the logarithmic 
decrement per complete oscillation in the wave trains emitted by 
the transmitter shall not exceed two-tenths, except when sending 
distress signals or signals and messages relating thereto. 

5. Use of “‘ Standard Distress Wave.’’—Every station on ship- 
board shall be prepared to send distress calls on the normal 
wave length designated by the international convention in force, 
except on vessels of small tonnage unable to have plants insuring 
that wave length. 

6. Signal of Distress——The distress call used shall be the 
international signal of distress:— . —- — — 

7. Use of Broad “ Interfering Wee 7 LOTalyestvess ‘Sites — 
When sending distress signals, the transmitter of a station on 
shipboard may be tuned in such a manner as to create a maximum 
of interference with a maximum of radiation. 

8. Distance Required for Distress Signals.—Every station on 
shipboard, wherever practicable, shall be prepared to send distress 
signals of the character specified in regulations 5 and 6, with suffi- 
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cient power to enable them to be received by day over sea a distance 
of 100 nautical miles by a shipboard station equipped with apparatus 
for both sending and receiving equal in all essential particulars 
to that of the station first mentioned. 

9. “ Right of Way”’ for Distress Signals.—All stations are 
required to give absolute priority to signals and radiograms relat- 
ing to ships in distress; to cease all sending on hearing a distress 
signal; and, except when engaged in answering or aiding the 
ship in distress, to refrain from sending until all signals and 
radiograms relating thereto are complete. 

10. Reduced Power for Ships near a Government Station.— 
No station on shipboard, when within fifteen nautical miles of a 
naval or military station, shall use a transformer input exceeding 
one kilowatt, nor, when within five nautical miles of such a station, 
a transformer input exceeding one-half kilowatt, except for sending 
signals of distress, or signals or radiograms relating thereto. 

11. Intercommunication.—Each shore station to general public 
service between the coast and vessels at sea shall be bound to 
exchange radiograms with any similar shore station and with any 
ship station without distinction of the radio systems adopted by 
such stations, respectively, and each station on shipboard shall be 
bound to exchange radiograms with any other station on shipboard 
without distinction of the radio systems adopted by each station, 
respectively. 

It shall be the duty of each such shore station, during the hours 
it is in operation, to listen in at intervals of not less than fifteen 
minutes and for a period of not less than two minutes, with the 
receiver tuned to receive messages of 300 metre wave lengths. 

12. Division of Time.—At important seaports and at all other 
places where naval or military and private or commercial shore 
stations operate in such close proximity that interference with the 
work of naval and military stations cannot be avoided by the 
enforcement of the regulations contained in the foregoing regula- 
tions concerning wave lengths and character of signals emitted, 
such private or commercial shore stations as do interfere with the 
reception of signals by the naval and military stations concerned 
shall not use their transmitters during the first fifteen minutes of 
each hour, local standard time. The Secretary of Commerce and 
Labour may, on the recommendation of the department concerned, 
designate the station or stations which may be required to observe 
this division of time. 

13. Government Stations to Observe Division of Time.—The 
naval or military stations for which the above-mentioned division 
of time may be established shail transmit signals or radiograms 
only during the first fifteen minutes of each hour, local standard 
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time, except in case of signals or radiograms relating to vessels 
in distress, as hereinbefore provided. 

14. Use of Unnecessary Power.—In all circumstances, except 
in case of signals or radiograms relating to vessels in distress, all 
stations shall use the minimum amount of energy necessary to 
carry out any communication desired. 

15. General Restrictions on Private Stations.—No private or 
commercial station not engaged in the transaction of bona fide 
commercial business by radio communication or in experimenta- 
tion in connection with the development and manufacture of 


radio apparatus for commercial purposes shall use a transmitting 


wave length exceeding 200 metres, or a transformer input exceed- 
ing one kilowatt, except by special authority of the Secretary of 
Commerce and Labour contained in the licence of the station: 
Provided, That the owner or operator of a station of the character 
mentioned in this regulation shall not be liable for a violation of 
the requirements of the third or fourth regulations to the penalties 
of $100 or $25, respectively, provided in this section unless the 
person maintaining or operating such station shall have been 
notified in writing that the said transmitter had been found, upon 
tests conducted by the Government, to be so adjusted as to violate 
the said third and fourth regulations, and opportunity has been 
given to said owner or operator to adjust said transmitter in 
conformity with said regulations. 

16. Spectal Restrictions in the Vicinities of Government 
Stations.—No station of the character mentioned in regulation 15 
situated within five nautical miles of a naval or military station 
shall use a transmitting wave length exceeding 200 metres or a 
transformer input exceeding one-half kilowatt. 

17. Ship Stations to Communicate with Nearest Shore Stations. 
—In general, the shipboard stations shall transmit their radio- 
grams to the nearest shore station. A sender on board a vessel 
shall, however, have the right to designate the shore station through 
which he desires to have his radiograms transmitted. If this can- 
not be done, the wishes of the sender are to be complied with 
only if the transmission can be effected without interfering with 
the service of other stations. 


18. Limitations for Future Installations in Vicinities of 
Government Stations.—No station on shore not in actual opera- 
tion at the date of the passage of this Act shall be licensed for the 
transaction of commercial business by radio communication within 
fifteen nautical miles of the following naval or military stations— 
to wit: Arlington, Virginia, Key West, Florida, San Juan, Porto 
Rico, North Head and Tatoosh Island, Washington, San Diego, 
California; and those established or which may be established in 
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Alaska and in the Canal Zone; and the head of the department 
having control of such Government stations shall, so far as is 
consistent with the transaction of governmental business, arrange 
for the transmission and receipt of commercial radiograms under 
the provisions of the Berlin convention of 1906 and future inter- 
national conventions or treaties to which the United States may 
be a party, at each of the stations above referred to and shall fix 
the rates therefor, subject to control of such rates by Congress. 
At such stations and wherever and whenever shore stations open 
for general public business between the coast and vessels at sea 
under the provisions of the Berlin convention of 1906 and future 
international conventions and treaties to which the United States 
may be a party shall not be so established as to ensure a constant 
service day and night without interruption, and in all localities 
wherever and whenever such service shall not be maintained by a 
commercial shore station within 1oo nautical miles of a naval radio 
station, the Secretary of the Navy shall, so far as is consistent 
with the transaction of Government business, open naval radio 
stations to the general public business described above, and shall 
fix rates for such service, subject to control of such rates by Con- 
gress. The receipts for such radiograms shall be covered into the 
Treasury as miscellaneous receipts. 


19. Secrecy of Messages.—No person or persons engaged in 
or having knowledge of the operation of any station or stations 
shall divulge or publish the contents of any messages transmitted 
or received by such station, except to the person or persons to whom 
the same may be directed, or their authorised agent, or to another 
station employed to forward such message to its destination, unless 
legally required so to do by the court of competent jurisdiction or 
other competent authority. Any person guilty of divulging or 
publishing any message, except as herein provided, shall, on con- 
viction thereof, be punishable by a fine of not more than $250 or 
imprisonment for a period of not exceeding three months, or both 
fine and imprisonment, in the discretion of the court. 


20. Penaltites.—For violation of any of these regulations, subject 
to which a licence under sections 1 and 2 of this Act may be issued, 
the owner of the apparatus shall be liable to a penalty of $100, 
which may be reduced or remitted by the Secretary of Commerce 
and Labour, and for repeated violations of any such regulations 
the licence may be revoked. 


For violation of any of these regulations, except as provided in 
regulation 19, subject to which a licence under section 3 of this 
Act may be issued, the operator shall be subject to a penalty of 
$25, which may be reduced or remitted by the Secretary of Com- 
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merce and Labour, and for repeated violations of any such regula- 
tions the licence shall be suspended or revoked. 


Sec. 5. That every licence granted under the provisions of this Act 
for the operation or use of apparatus for radio communication shall 
prescribe that the operator thereof shall not wilfully or maliciously 
interfere with any other radio communication. Such interference shall 
be deemed a misdemeanour, and upon conviction thereof the owner 
or operator, or both, shall be punishable by a fine of not to exceed 
$500 or imprisonment for not to exceed one year, or both. 

Sec. 6. That the expression ‘‘ radio communication ”’ as used in this 
Act means any system of electrical communication by telegraphy or 
telephony without the aid of any wire connecting the points from and 
at which the radiograms, signals, or other communications are sent 
or received. 

Sec. 7. That a person, company, or corporation within the jurisdic- 
tion of the United States shall not knowingly utter or transmit, or cause 
to be uttered or transmitted, any false or fraudulent distress signal 
or call or false or fraudulent signal, call, or other radiogram of any 
kind. The penalty for so uttering or transmitting a false or fraudu- 
lent distress signal or call shall be a fine of not more than $2,500 or 
imprisonment for not more than five years, or both, in the discretion 
of the court, for each and every such offence, and the penalty for so 
uttering or transmitting, or causing to be uttered or transmitted, any 
other false or fraudulent signal, call, or other radiogram shall be a 
fine of not more than $1,000 or imprisonment for not more than two 
years, or both, in the discretion of the court, for each and every such 
offence. 

Sec. 8. That a person, company, or corporation shall not use or 
operate any apparatus for radio communication on a foreign ship in 
territorial waters of the United States otherwise than in accordance 
with the provisions of sections 4 and 7 of this Act and so much of 
section 5 as imposes a penalty for interference. Save as aforesaid, 
nothing in this Act shall apply to apparatus for radio communication 
on any foreign ship. 

Sec. 9. That the trial of any offence under this Act shall be in the 
district in which it is committed, or if the offence is committed upon 
the high seas or out of the jurisdiction of any particular State or dis- 
trict, the trial shall be in the district where the offender may be found 
or into which he shall be first brought. 

Sec. 10. That this Act shall not apply to the Philippine Islands. 

Sec. 11. That this Act shall take effect and be in force on and after 
four months from its passage. 


Amateur Stations 
Under the new Act governing amateur stations it is forbidden 


for a private person, unless he has a licence, to use transmitting — 
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apparatus powerful enough to send signals across the boundaries 
of the State in which he dwells, or with sufficient energy to be 
detected by a sensitive receiving set just beyond the State 
boundaries, or powerful enough to interfere with the reception by 
others of the signals beyond the State boundaries. The licensed 
amateur may so transmit messages, but he must not, without 
special licence, use a wave-length of more than 200 metres, or a 
power input to his transmitting apparatus of more than 1 kw. 
If he is within more than five nautical miles of a military or naval 
station, his wave-length must not be more than 200 metres, nor 
his power input more than } kw. The penalty for operating a 
station without a licence after December 13th, 1912, is a fine of 
not more than $500 and the forfeiture of the apparatus. 


Messages may be received from any direction, and on any wave- 
length, without licence, provided the station is not equipped for 
sending. If the station is equipped for sending as well as 
receiving, then the owner must possess both a station licence and 


an operator’s licence, and he is forbidden to permit an unlicensed 


person to use his sending apparatus except under direct super- 
vision. The penalty for failure to observe the latter provision is 
a fine of not more than $100, or imprisonment for not more than 
two months, or both, as provided in Section III. of the Act. For 
repeated violations of the law the licence is liable to forfeiture. 


The sending wave must be sharply tuned, and the fourth 
regulation requires that ‘‘ at all stations the logarithmic decre- 
ment per complete oscillation in the wave-trains emitted by the 
transmitter shall not exceed two-tenths, except when sending 
distress signals or signals and messages relating thereto.’’ This 
provision sounds rather mysterious, and is not a little formidable, 
but it is simply a statement of the damping permitted in the wave- 
trains sent out by the aerial. Amateurs will not often find it 
possible to plot an actual curve of the current in the aerial, as the 
only method of determining the value of the logarithmic decrement 
is by means of a decremeter or some similar instrument, which 
is sometimes beyond the power of their purpose. The limit to the 
damping is specified in order to provide a wave that may be tuned 


without much trouble, as it is well known that a wave in which 


the damping is slight may be sharply tuned and easily tuned out, 
while a highly damped wave may be heard all along the tuning 


aerial, and is nearly as loud at one point as at another. If the 


transmitter is so adjusted that the wave radiated by the aerial 
G 
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does not conform to this regulation an opportunity will be given 
the owner to readjust it so as to avoid violating the law, which 
would mulct him in penalties of $100. 


Absolute right-of-way must be given to distress signals and 
to messages relating thereto, and the owner of a private station 
must stop sending if told by a Government or commercial station 
operator that he is interfering with reception of distress signals 
or messages relating thereto. The penalty for failure to observe 
this regulation is a fine of $100, and for repeated offences the 
forfeiture of his licence in addition. In no case, except in the 
case of signals relating to vessels in distress, may the private 
owner use more power than is necessary to carry his messages to 
the station with which he is communicating or wishes to commu- 
nicate. He must not divulge the contents of any message he 
receives or intercepts except to the person for whom such message 
is intended, or to another station which is to forward the message 
to its destination, unless required to do so in a court of law. The 
penalty in this case is a fine of not more than $250, or imprison- 
ment for three months, or both. The effect of this prohibition 
should be to prevent an amateur from keeping for the inspection 
of his friends or visitors copies of interesting private messages he 
may receive or intercept. 


Wilful interference is one of the principal causes that made 
Government regulation of wireless communications necessary, 
and it is interesting to note that the penalty for wilful interference 
is particularly severe. The owner, or operator, or both, may be 
subject to a fine up to $500, or imprisonment for one year, or 
both, for interference with Government or commercial messages, 
and in all probability the licence would be forfeited for interfering 
with the work of other amateurs. Severe punishment will be 
meted out to the person who transmits, or permits anyone else 
to transmit, while using his sending apparatus, any false or 
fraudulent distress signals or calls, or any other false or fraudu- 
lent signal, call, or message of any kind. The penalty for sending 
out a false distress signal or call is a fine of not more than $2,500, 
or imprisonment for not more than five years, or both, for each 
and every such offence. And the penalty for sending out, or 
permitting to be sent out, any false or fraudulent signal, call, or 
message, is a fine of not more than $1,000, or imprisonment for 
not more than two years, or both, for each and every offence. 


The amateur must have a station licence if his station is 
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equipped for sending, and he must also have a licence at least 
equal to that of a first-grade operator. He may receive messages 
without either licences if his station is equipped with receiving 
apparatus only, but he should obtain an operator’s licence if he 
is capable, because an unlicensed person may not operate a send- 
ing apparatus in any station except as an apprentice actually 
serving under a licensed operator for the purpose of learning the 
art. 


The United States Court, at Norfolk (Virginia), decided 
recently that vessels entering American ports for bunker coal only 
are not subject to the provisions of the U.S. Wireless Telegraph 
Act, making it compulsory for certain classes of vessels to carry 
wireless telegraph outfits. 


CANADA 
Part IV. 


WireLess Telegraphy in the Dominion has been regulated by 
Part IV. of the Telegraphs Act, of which the following is an 
extract -— 

In this part of the Act ‘‘ Minister ’’ means the Minister of Marine 
and Fisheries. The chief clauses are as follows :— 

40. No person shall establish any wireless telegraph station, 
or instal or work any apparatus for wireless telegraphy, in any 
place or on board any ship registered in Canada except under and 
in accordance with a licence granted in that behalf by the 
Minister with the consent of the Governor-in-Council. 

41. (1) Every such licence shall be in such form and for such 
period as the Minister determines, and shall contain the terms, 
conditions and restrictions on and subject to which the licence 
is granted. 

(2) Any such licence may include two or more stations, places 
or ships. 

42. Where the applicant for a licence proves to the satisfac- 
tion of the Minister that the sole object of obtaining the licence 
is to enable him to conduct experiments in wireless telegraphy, a 
licence for that purpose shall be granted, subject to such special 
terms, conditions and restrictions as the Minister thinks proper. 


43. The Minister may make regulations for prescribing the 
form and manner in which applications for licences under this 
part are to be made, and, with the consent of the Governor-in- 
Council, may prescribe the fees payable on the grant of any such 
licence. 

G2 
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44. (1) If a Justice of the Peace is satisfied by information on 
oath that there is reasonable ground for supposing that a wire- 
less telegraph station has been established without licence in 
that behalf, or that any apparatus for wireless telegraphy has 
been installed or worked in any place or on board any ship within 
his jurisdiction without a licence in that behalf, he may grant a 
search warrant to any police officer or any officer appointed in 
that behalf by the Minister and named in the warrant. 


(2) A warrant so granted shall authorise the officer named 
therein to enter and inspect the station, place or ship, and to 
seize any apparatus which appears to him to be used or intended 
to be used for wireless telegraphy therein. 


45. No proceedings shall be taken against any person under 
this part, except by order of the Minister. 


46. Every one who establishes a wireless telegraph station, 
or instals or works any apparatus for wireless telegraphy, 
without a licence in that behalf, shall be guilty of an offence 
punishable on summary conviction or on indictment and be liable, 
on summary conviction, to a penalty not exceeding $50, and on 
conviction or indictment to a fine not exceeding $500 or to 
imprisonment for a term not exceeding twelve months, and in 
either case shall be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence. 


Revised legislation is now under consideration of the Cana- 
dian Parliament, and the following are the chief provisions of the 
Bill before the House at the time of writing :-— 


From and after the first day of July, 1913, no steamer, whether 
registered in Canada or not, carrying fifty or more persons, including 
passengers and crew, shall leave or attempt to leave any Canadian 
port unless such steamer is equipped with an efficient radio telegraph 
apparatus in good working order, capable of transmitting and receiv- 
ing messages over a distance of at least 100 miles by night and by 
day, and in charge of a person fully qualified to take charge of and 
operate such apparatus. 


The owner, master, or other person in charge of any steamer 
which leaves or attempts to leave any Canadian port contrary to 
the provisions of this section shall, on summary conviction, be liable 
to a fine not exceeding $1,000 and costs, and such fine and costs 
shall constitute a lien upon such steamer. 


This section shall not apply to steamers plying between ports 
not more than 200 miles apart. 


All persons operating land or telegraph stations shall transmit 


ae 
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all messages to and from ship, via coast stations, under rules made 
by Board of Railway Commissioners. 

6. (1) Operators to be British subjects, and take declaration of 
secrecy. 

(2) Penalty for divulging information, $100 and imprisonment 
not exceeding six months. 

7. Sending false messages or obstructing communication, penalty 
$500 and costs and six months’ imprisonment. 

8. Powers to Justice of Peace to grant warrant to search for 
apparatus established without licence. 

g. (1) Everyone who instals or works apparatus contrary to Act, 
liable, on summary conviction, to penalty of $50, and on conviction on 
indictment $500 and imprisonment not exceeding twelve months and 
forfeiture of apparatus. 

(2) No proceedings to be taken against any person except by 
order of the Minister. 

10. (1) Fees to be paid for licences and for examination for 
certificate. 

(2) Governors’ power re international conventions. 

11. (1) Minister may make regulations :— 

(a) As to form of application for licences ; 

(b) classifying stations, etc. ; 

(c) defining licences; 

(d) conditions and restrictions re licences; 

(e) different classes of certificate ; 

(f) examinations for certificates ; 

(¢) number of operators, watches, etc. ; 

(h) inspection ; 

(i) operation of apparatus on British or foreign ships on Cana- 

dian waters, same as (d) 48, in Bill 116; 
(7) stations to transmit messages to each other, same as (a) and 
(b) 48 in Bill 116; 

(k) for carrying out the Act. 

(2) Penalty for violation of any of the above regulations, $50. 

12. Regulations to be published and laid before Parliament. 

13. (1) Power of Government to take possession of stations, etc. 

(2) Recompensation for above. 


REGULATIONS TO GOVERN THE OPERATION OF AMATEUR STATIONS. 


1. The wave length is not to exceed 50 metres (this means the 
aerial must not exceed 30 ft. in length; there will be no limit to the 
number of wires which may be used in parallel in the same). 

2. The power absorbed by the primary of the transformer or 
induction coil is not to exceed 3 k.w. 
3: The aerial must be connected to the transmitting apparatus 
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only when messages are being transmitted or when measurements are 
being taken. At all other times, such as when the spark is being 
tested or sending is being practised, the aerial must be disconnected 
from the transmitter. 

4. A distinctive call signal is to be allotted to each station, all 
such calls being commenced with the letter ‘‘ X ’’—e.g., XAA, XAB. 

5. The station must take every precaution to prevent interference 
with other stations. 

6. The station, when working, must listen for the signal ‘‘ STP,” 
which wiil indicate that an experimental station is interfering with 
commercial business. 

7. The latter signal will only be made use of by certain authorised 


Government stations, and will not be used unless absolutely neces- — 


sary. The signal ‘‘STP”’ will be preceded by the signal allotted to 
the experimental station whenever possible, and will be followed by 
the signal of the controlling station. On receipt of the above signal 
the experimental station will cease to operate until the controlling 
station gives the signal ‘‘ Cancel STP.”’ 


REGULATIONS TO GOVERN THE OPERATION OF EXPERIMENTAL WIRELESS 
STATIONS. 


1. The station is to be worked only by operators holding a 
Canadian Government ‘‘ Operator’s certificate,’? unless a wave length 
below roo metres is used; the wave length will be specified in the 
licence. 

2. A distinctive call signal will be allotted to each station, com- 
mencing with the letter ‘‘ X ’’—e.g., XAA, XAB. 

3. The wave lengths reserved for naval signalling (600 to 1,600 
metres) are to be strictly avoided. 

4. The station, as far as possible, is to be operated in accordance 
with the Regulations of the International Radiotelegraphic 
Convention. 

5. The station must take every precaution to prevent interference 
with other stations, including the avoidance in working of wave 
lengths which are being used between other stations, and must, before 
commencing to transmit a message, be sure that no commercial 
stations are working. 

6. The station, when working, must listen for the signal ‘‘ STP,” 
which will indicate that an experimental station is interfering with 
commercial business. 

7. The latter signal will only be made use of by certain authorised 
Government stations, and will not be used unless absolutely necessary. 
The signal ““ STP” will be preceded by the signal allotted to the 
experimental station, and will be followed by the signal of the con- 
trolling station. On receipt of the above signal the experimental 
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station will cease to operate until the controlling station gives the 
signal ‘‘ Cancel STP.”’ 

8. The aerial must be connected to the transmitting apparatus 
only when messages are being transmitted or when measurements are 
being taken. At all other times, such as when the spark is being 
tested or sending is being practised, the aerial must be disconnected 
from the transmitter. 

g. The power used must not exceed 3 k.w. 

10. The transmitting apparatus must be of the coupling type, and 
must comply with the following conditions :— 

(a) Whatever may be the wave length for which the station is 

licensed, if 
wr the longer wave length emitted 
w2 the shorter wave length emitted, 
then 200 (w1—wz2) should be less 
w,—w, 
than Io. 

(b) If one or more spark gaps are used in the transmitting aerial, 

then the sum of such spark gaps shall not exceed 1mm. 

11. The station must be connected with the local telephone ex- 
change, so that instant communication can be established with the 
local Government station. 


NEWFOUNDLAND 


WIRELESS telegraphy in Newfoundland is governed by the Post 
and Telegraph Acts, 1891 to 1906. The 1906 Act reads as 
follows :— 

1.—(1) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy, in any place in 
this Colony, or on board any ship registered in this Colony, except 
under and in accordance with a licence granted in that behalf by the 
Postmaster-General, with the consent of the Governor in Council. 

(2) Every such licence shall be in such form and for such period 
as the Postmaster-General may determine, and shall contain the terms, 
conditions, and restrictions on and subject to which the licence is 
granted, and any such licence may include two or more stations, places 
or ships. 

(3) If any person establishes a wireless telegraph station without a 
licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilty of a mis. 
demeanour, and be liable on conviction in a summary manner before 
a Stipendiary Magistrate to a penalty not exceeding fifty dollars, and 
on conviction on indictment to a fine not exceeding five hundred dollars, 
or to imprisonment, with or without hard labour, for a term not exceed- 
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ing twelve months, and in either case be liable to forfeit any apparatus 
for wireless telegraphy installed or worked without a licence, but no 
proceedings shall be taken against any person under this Act except by 
order of the Postmaster-General. 

(4) If a Stipendiary Magistrate is satisfied by information on oath 
that there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked in 
any place or on board any ship as aforesaid without a licence in that 


behalf, he may grant a search warrant to any police officer or any officer 


appointed in that behalf by the Postmaster-General, and named in the 
warrant, and a warrant so granted shall authorise the officer named 
therein to enter and inspect the station, place or ship, and to seize any 
apparatus which appears to him to be used, or intended to be used, 
for wireless telegraphy therein. 

(5) When a fine under this Act is imposed by a Court, Judge or 
Magistrate, and the master or owner of any ship is ordered to pay the 
same and the same is not paid at the time and in the manner pre- 
scribed, the Court, Judge, or Magistrate making the order may, in 
addition to any other powers they may have for the purpose of com- 


pelling payment, direct the amount remaining unpaid to be levied by 


distress and sale of the ship, her tackle, furniture and apparel. 

(6) The Postmaster-General may make regulations for prescribing 
the form and manner in which applications for licences under this Act 
are to be made, and with the consent of the Governor in Council, the 
fees payable on the grant of any such licence. 

(7) The expression ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraph as defined in ‘‘ The Post and Telegraph 
Acts, 1891 to 1904,” without the aid of any wire connecting the points 
from and at which the messages or other communications are sent and 
received. 

2. This Act shall be read with and form part of ‘‘ The Post and 
Telegraph Acts, 1891 to 1904,” and the said Acts and this Act may be 
cited as ‘‘ The Post and Telegraph Acts, 1891 to 1906.” 

The Act of 1905, Cap. VII., refers to taxes upon business 
transacted by telegraph and telephone companies within and in 
transit through the Colony. Clause 2, Section 2, reads as 
follows :— 


A sum equal to one per cent. in manner hereinafter provided 
of the total amount received by or due to the company in respect 
of all telegraphic messages passing over the land lines of the com- 
pany or transmitted or received by any wireless method of tele- 
graphy to or from any place within this Colony from or to any other 
place within this Colony during a period of twelve calendar months 
ending on the first day of May of each year: Provided that this 
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sub-section shall not apply to messages which originate or are 
delivered in any place outside the Colony. 


The first of such payments shall be made on the 30th day of 
June, 1906, in respect of the period of twelve months ending on the 
preceding first day of May. 

Section 4 of the same Clause (2) reads as follows :— 

A sum of four thousand dollars ($4,000) in respect of every 
wireless telegraph station or other means of communication by 
wireless methods of telegraphy between this Colony and any place, 
ship or vessel outside this Colony, for the time being belonging to 
or worked by or on behalf of the company which now is or hereafter 
shall be established in this Colony. 


The first of such payments shall be made on the 30th day of June, 
1906: Provided that if the Governor in Council is satisfied that any 
such wireless telegraph station or other such means of communication 
is established for the purpose only of reporting passing ships or vessels, 
he may dispense the payment of such last-named sum and discharge the 
company from liabilitv therefor in respect of such station or means of 
communication. 

Clause 1 (1) of the Act of June 15th, 1905, Cap. XXI., 
reads :— 

Whenever in the opinion of the Governor an emergency shall have 
arisen in which it is expedient for the public service that the Govern- 
ment of the Colony shall have control over the transmission of messages 
over any telegraph line, telephone line, or by any other form of tele- 
graphy, it shall be lawful for the Governor in Council at any time to 
assume and for any length of time retain possession of any telegraph 
line, telephone, or any form of telegraphy in this Colony, and of all 
things necessary for the efficient working thereof, and may for the same 
time require the exclusive service of the operators and other persons 
employed in working such telegraph line, telephone, or any form of 
telegraphy ; and the company or other proprietor of such telegraph line, 
telephone, or any form of telegraphy, shall give up possession thereof, 
and the operators and other persons so employed shall, during the time 
of such possession, diligently and faithfully obey such orders and trans- 
mit and receive such despatches as they are required to receive and 
transmit by any officer duly authorised by the Governor in Council, and 
every company or other proprietor, operator or person violating any of 
the provisions of this section shall incur a penalty not exceeding one 
hundred dollars ($100) for every refusal or neglect to comply with the 
requirements thereof, such penalty to be recovered by action in the 
name of the Minister of Finance and Customs, in a summary manner 
before a Stipendiary Magistrate or Justice of the Peace. 

In 1906 an agreement was made under which the Marconi 
Wireless Telegraph Company of Canada undertook to operate 
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ali the Labrador stations during the fishing season of each year, 
the Newfoundland Government to pay the company an annual 
royalty, and the revenue accruing from this traffic to go to the 
latter, who further agreed to forward all traffic over the New- 
foundland Government Postal Telegraph System. 

The success of this arrangement prompted the Government 
to propose an extension of the system on the Labrador by two or 
more stations—the Marconi Company to erect and operate these 
stations on the terms provided in the agreement. In the summer 


of 1910 stations were accordingly erected by the Marconi Com- 


pany at Cape Harrison and Mokkovik. In 1g11 it was agreed 


to establish a station between Indian Harbour and Cape Harrison ~ 


to complete the chain on the Labrador. 

After further negotiations, an important agreement was 
executed in December, 1912, which covers the following points: 
The old agreement terminating in 1916 is extended for a further 
period of ten years, terminating in 1926; all other undertakings 
entered into in the earlier agreement will be continued until 1926; 
the Marconi Company to erect and operate a station at Fogo, on 
the East Coast of Newfoundland—this station to be the property 
of the Marconi Company, and to be exempt from the Government 
tax of $4,000 during the term of the agreement. 


AUSTRALIA 


THE Postmaster-General’s Department controls commercial wire- 
less telegraphy in the Commonwealth. The first Act was passed 
in 1905, and is as follows :— 


No. 8 OF 1905. 
1. Short Title-—This Act tnay be cited as the Wireless Telegraphy 
Act, 1905. 
2. Interpretation.—In this Act— 

‘* Australia ’’ includes the territorial waters of the Common- 
wealth and any territory of the Commonwealth; 

‘‘ Wireless Telegraphy ’’ includes all systems of transmitting 
and receiving telegraphic messages by means of elec- 
tricity without a continuous metallic connection between 
the transmitter and the receiver. 

3. Exemption of Ships of War.—This Act shall not apply to ships 
belonging to the King’s Navy. 
4. Exclusive Privileges of Postmaster-General.—The Postmaster- 
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General shall have the exclusive privilege of establishing, erecting, 
maintaining, and using stations and appliances for the purpose of— 
(a) transmitting messages by wireless telegraphy within Aus- 
tralia, and receiving messages so transmitted, and 
(b) transmitting messages by wireless telegraphy from Aus- 
tralia to any place or ship outside Australia, and 
(c) receiving in Australia messages transmitted by wireless 
telegraphy from any place or ship outside Australia. 


5. Licences.-—Licences to establish, erect, maintain, or use 
stations and appliances for the purpose of transmitting or receiving 
messages by means of wireless telegraphy may be granted by the 
Postmaster-General for such terms and on such conditions and on 
payment of such fees as are prescribed. 

6. Penalty for Breach of Act.—{1) Except as authorised by or 


under this Act, no person shall— 

(a) establish, erect, maintain, or use any station or appliance 
for the purpose of transmitting or receiving messages by 
means of wireless telegraphy ; or | 

(b) transmit or receive messages by wireless telegraphy. 

Penalty : Five hundred pounds, or imprisonment with or without hard 
labour for a term not exceeding Five years. 

Ships Fitted with Apparatus for Wireless Telegraphy.—(2) Sub- 
section (1) of this section shall not, except as prescribed, extend to appli- 
ances maintained on any ship, arriving from any place beyond Aus- 
tralia, for the purpose of enabling messages to be transmitted from 
or received on that ship by means of wireless telegraphy, but all such 
appliances shall, while the ship is within Australia— 

(a) be subject to the control of the Postmaster-General; and 

(b) only be used by his authority or as authorised by the 
regulations. 

Penalty : Five hundred pounds. 

7. Forfeiture of Appliances Unlawfully Evected.—All appliances 
erected, maintained, or used in contravention of this Act or the regula- 
tions, for the purpose of transmitting or receiving messages by means 
of wireless telegraphy, shall be forfeited to the King for the use of the 
Commonwealth. 

8. Search Warrants for Appliances Unlawfully Erected.—(1) If a 
justice of the peace is satisfied by information on oath that there is 
reasonable ground for supposing that any appliance is established, 
erected, maintained, or used in contravention of this Act or the regula- 
tions, for the purpose of transmitting or receiving messages by means 
of wireless telegraphy, he may grant a search warrant to any person. 

(2) A search warrant under this section shall authorise the person 
to whom it is addressed to break and enter any place or ship, where the 
appliance is or is supposed to be, either by day or by night, and to seize 
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all appliances which appear to him to be used or intended to be used 
for transmitting or receiving messages by means of wireless telegraphy. 


9. Proceedings in Respect of Offences._{1) Proceedings for any 
offence against this Act may be instituted in any Court of Summary 
Jurisdiction, and any person proceeded against under this section may 
be dealt with summarily or may be committed for trial. 


(2) The Court in dealing summarily with any accused person under 
this section may, if he is found guilty of any offence against this Act, 
punish him by imprisonment with or without hard labour for any period 
not exceeding six months, or by a penalty not exceeding Fifty pounds. 


10. Regulations.—The Governor-General may make regulations, 
not inconsistent with this Act, prescribing all matters which by this Act 
are required or permitted to be prescribed or which are necessary or 
convenient to be prescribed for carrying out or giving effect to this 
Act. 


STATUTORY RULES. 
No. 216, Igri. 


In 1911, the Governor-General, acting with the advice of the 
Federal Executive Council, issued regulations under the Act of 
1905, and these came into force on January 13th, 1912. 


In these regulations, ‘‘ Australian ship’’ means a ship registered in 


Australia; ‘‘ British ship ’’ means a British ship other than an 
Australian ship; ‘‘ Foreign ship’’ means a ship other than an Aus- 
tralian ship or a British ship; ‘‘ Harbour ”’ includes any harbour 
properly so called, whether natural or artificial, or any estuarv, 
navigable river, pier, jetty, or other work in or at which a ship 
can obtain shelter, or ship or unship goods or passengers; ‘‘ Land 
Station ’’ means a station, not being a ship station, for the trans- 
mission and receipt of messages by means of wireless telegraphy, 
and includes an experimental station; ‘‘ Ship Station ’’ means a 
ship (not permanently moored) having installed thereon appliances 
for the transmission and receipt of messages by means of wireless 
telegraphy; ‘‘ Territorial Waters ’’ means the territorial waters of 
the Commonwealth and those of any territory of the Common- 
wealth, and includes harbours; ‘‘ The Act’’ means the Wireless 
Telegraphy Act, 1905. 

General Licences.—-Licences under Section 5 of the Act may 

be (a) General Licences, or (b) Experimental Licences. 


4. General Licences.—(1) A General Licence shall be granted only 
in respect of ship stations on Australian ships. 


(2) Any number of ships belonging to the same company or person 
may be included in a General Licence. 


—— 
Bhi 
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(3) A General Licence may be in accordance with the form in the 
Schedule, and shall include the terms and conditions set out in that 
form. 

(4) A General Licence shall be for a period of one year from the date 
thereof, but may be renewed from time to time. 

5. Experimental Licences.—(1) An Experimental Licence may be 
granted in respect of land stations only. 

(2) An Experimental Licence shall be in such form and, subject to 
these regulations, shall contain such terms and conditions as the Post- 
master-General thinks fit to include therein. 

(3) An Experimental Licence shall remain in force until revoked, or 
until surrendered by the licensee, but shall be revocable at will by the 
Postmaster-General. 

(4) The wireless telegraphy appliances included in an Experimental 
Licence shall be used only for experimental purposes, and so as not to 
interfere with the working of any land station or ship station, and the 
licensee shall in working the appliances obey all directions issued by the 
Postmaster-General. 

(5) Two land stations may be included in any one Experimental 
Licence. 

6. Supplementary Licence.—(1) The Postmaster-Ganeral may grant 
to the holder of a General Licence a Supplementary Licence in respect 
of any ship belonging to him and not included in the General Licence. 

(2) A Supplementary Licence shall be in such form as the Post- 
master-General thinks fit, and shall be deemed to be incorporated with 
the General Licence, and the General Licence shall apply to each ship 
included in the Supplementary Licence to the same extent as if the 
ship had been included in the General Licence. 

7. Fees for Licences.—The fees for licences shall be as follows— 

For a General Licence for ship stations or for any renewal 
thereof—T ive shillings for each ship included in the licence. 

For a Supplementary Licence for ship stations or for any re- 
newal thereof—Five shillings for each ship included in the 
licence. 

For an Experimental Station—One pound one shilling for each 
licence for the first year, and seven shillings and sixpence 
for each succeeding year. 

8. Application for a General Licence.—(1) An application for a 
General Licence must be in writing, and must set out the following 
particulars : (a) the names of the different ships to be included therein ; 
(b) the ports in Australia at which the ships are registered; and (c) the 
system of wireless telegraphy to be used on the ships. 

(2) Before granting the licence the Postmaster-General may require 
the applicant to furnish such additional particulars as he thinks 
necessary. 
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9. Condition as to Syntony, etc.—Before any General Licence is 
granted, the applicant must satisfy the Postmaster-General that the 
wireless telegraphy apparatus or appliances to be worked in pursuance 
of the licence complies with the regulations for the time being in force 
governing syntony and wave length. 

10. Licences to be in Duplicate.—{1) Every licence shall be made out 
in duplicate, and one part shall be issued to the Licensee and the other 
retained in the Department of the Postmaster-General. 


(2) Before the licence is issued to the applicant he shall execute the 
part of the licence to be retained in the Department. 


11. Renewal of a Licence.—(1) A General Licence or Supple- 
mentary Licence may be renewed by writing thereon a memorandum 
stating the period for which it is renewed. 

(2) The memorandum of renewal must be signed by the Postmaster- 
General or by some officer authorized by him. 

(3) The renewal may be made at any time within one month before 
or one month after the expiry of the licence. 


(4) The memorandum is to be written on both parts of the licence. 


12. Revocation of Licence.—The Postmaster-General may, by 
notice in writing, revoke and determine any licence, as to all or any 
of the ship stations included therein, on the ground of the licensee having 
failed to comply with any regulation for the time being in force under 
the Wireless Telegraphy Act 1905, or on any other ground specified in 
the licence. 

13. Powers of Inspection.—The Postmaster-General or any Deputy 
Postmaster-General or any person thereto authorised in writing by the 
Postmaster-General or by a Deputy Postmaster-General may at all 
reasonable times enter upon any ship station or land station on which 
wireless telegraphy appliances are installed, or are in course of being 
installed, in pursuance of a licence, and may inspect such appliances 
and the working and user thereof. 


14. Communications between Ship and Land Stations.—When 
communications are made by means of wireless telegraphy between a 
ship (whether British, Foreign, or Australian) in territorial waters and 
a wireless telegraph station on land, the rules in force for the working 
of wireless telegraphy at that station shall be observed. 


15. Application of the Radiotelegraphic Convention and Regula- 
tions.—The provisions of the Radiotelegraphic Convention and the 
Service Regulations for the time being in force thereunder, so far as 
such Convention and Regulations are applicable, shall apply to all 
wireless telegraphy installations available for the transmission or receipt 
of private messages, whether installed by the Commonwealth or under 
Licence, and whether at ship stations or land stations, and every 
Licensee shall comply therewith. 
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16. Appliances to be Worked so as to Avoid Interference with other 
Appliances.—(1) The wireless telegraphy appliances on board any ship 
(whether an Australian ship, a British ship, or a foreign ship) in terri- 
torial waters shall be worked in such a way as not to interrupt or 
interfere with— 

(a) Naval or Military signalling; or 

(b) the transmission of messages between other wireless tele- 
graph stations. 

(2) In this regulation Naval or Military signalling includes signal- 
ling or communicating, by means of any system of wireless telegraphy, 
by the King’s Imperial or Colonial Naval or Military Forces. 

17. Appliances not to be Worked while Ship in Harbour.—Except 
by permission of the Postmaster-General, the wireless telegraphy 
appliances on board any Australian ship, British ship, or foreign ship 
(other than a ship of war) shall not be worked or used whilst the ship 
is in any harbour in Australia or any territory of the Commonwealth. 

18. Application of Defence Regulations to Foreign Ships of War 
in Harbours.—The use of wireless telegraphy appliances on board any 
foreign ship of war while in any harbour in Australia or any territory 
of the Commonwealth shall be subject to such rules (whether prohibitive 
or regulative) as the Governor-General may think fit to make. 

19. Powers of Governor-General in Emergencies.—_If at any time, 
in the opinion of the Governor-General, an emergency has arisen in 
which it is expedient that the Commonwealth Government should have 
control over the transmission of all messages by wireless telegraphy, he 
may by notice in the Gazette prohibit for such period as he thinks 
necessary the use of wireless telegraphy on board foreign ships in 
territorial waters. 

20. Control of Appliances in Emergencies.—(1) In case of emer- 
gency, any officer in command of any ship of war of His Majesty’s 
Navy (whether Imperial or Colonial), or any officer in command of 
any part of the Defence Force, may— 

(a) take possession of any wireless telegraphy appliances 
installed on any ship in pursuance of a licence, or installed 
in pursuance of any experimental licence, and use such 
appliances for the King’s service; or 

(b) place any person in control of any such appliances; or 

(c) direct the licensee or person in charge of such appliances to 
submit to him all or any messages tendered for trans- 
mission or received by means of such appliances; or 

(d) stop or delay or direct the licensee or person in charge of 
such appliances to stop or delay the transmission or 
delivery of any such messages or to deliver them to him; or 

(e) direct the licensee or person in charge of such appliances to 
comply with all such directions as he thinks fit to give with 
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reference to the transmission or receipt of messages by 
means of such appliances. 


(2) Every licensee and every person in charge of any wireless 
telegraphy appliances installed in pursuance of a licence or experimental 
licence shall comply with this regulation, and all directions issued in 
pursuance thereof. 

(3) Reasonable compensation shall be payable to the licensee for 
any damage to the appliances arising in consequence of the exercise of 
the powers conferred by this regulation. 

21. Use of Wireless Telegraphy for Naval or Military Purposes.— 
These regulations shall not prevent the use, without licence, by the 
naval or military authorities of wireless telegraphy for naval or military 
purposes: Provided that in time of peace each wireless telegraphy 
installation (other than a mere temporary installation) to be used shall 
be authorised in writing by the Minister of Defence and notice in writing 
of the installation shall be sent to the Postmaster-General. 

The form of licence set out in the schedule to the above 
regulations is similar to that employed by the British Post Office. 
It is laid down in Rule I. that the 

‘“‘ Apparatus shall be deemed to be ° syntonised ’ when the trans- 

mitting apparatus is so adjusted as to communicate with a 
receiver which has a corresponding adjustment, and to produce 
as little effect as possible on a receiver not having a correspond- 
ing adjustment. The aerial antenna must be continuous and 
without a break when in the transmitting condition. If two 
waves are emitted, neither may differ from the normal wave of 
the station by more than 3 per cent., provided that in the case 
of stations using 5 kilowatts or over this variation shall not 


exceed 2 per cent.” 


Navigation Act 
Tur Commonwealth Parliament have just passed a new Navi- 
gation Act, which contains a clause making it compulsory for 
ships trading in Australian waters to be equipped with apparatus 
for wireless telegraphy. This matter is dealt with in Section 236 
of the Act, and the text of the section given below is as under :— 


EXTRACT FROM NEW NAVIGATION ACT, 1912. 
Division VI.—SI1GNAaLs OF DISTRESS. 


233 

234 

235 

236 (1) Except as prescribed, every foreign-going ship, Australian 
trade ship, or ship engaged in the coasting trade, carrying fifty or more 
persons, including passengers and crew, shall before going to sea from 


Hon. C. E. Fraser 


(Postmaster-General, Commonwealth of Australia). 
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any port in Australia be equipped with an efficient apparatus for 
Wireless communication in good working order in charge of one or more 
persons holding prescribed certificates of skill in the use of such 
apparatus. 


(2) For the purposes of this section apparatus for wireless com- 
munication shall not be deemed to be efficient unless :— 


(a) It is capable of transmitting and receiving messages over a 
distance of at least one hundred miles, day and night. 

(b) The person controlling the operator undertakes in writing to 
the Minister to exchange, and does, in fact, exchange, as far 
as may be physically practicable (of which the master shall be 
the judge) messages with shore or ship stations using similar 
or other systems of wireless communication ; and 

(c) There is provided, in connection with the apparatus, and ready 
for use whenever from any cause the ordinary supply of 
electrical power is not available, a battery of accumulators of 
such capacity as to insure for a period of at least six hours 
communication of the efficiency prescribed in paragraph (a) of 
this sub-section. 


(2a) The equipment shall, if so prescribed, include a silent chamber 
for the receipt of messages. 


(3) The master of a ship required bv this section or the resula- 
tions to be equipped with wireless telegraphy apparatus shall not 
take her to sea, and the owner of a ship required to be so equipped 
shall not permit her to go to sea, unless the requirements of this section 
have been complied with. 


PENALTY: One Thousand Pounds. 


(4) The regulations may prescribe the times and hours during 
which an operator shall be in attendance on the apparatus, ready to 
receive or transmit messages. 


(5) Except as otherwise prescribed, the provisions of this section 
shall not apply to ships plying exclusively between ports in Australia 
less than two hundred miles apart. 


In addition to the clauses quoted above, the following new 
sub-clause was to be proposed by the Minister for Defence in the 


Senate :— 


“ The Governor-General may make regulations in accordance with the 
provisions of any International Convention to which the United 
Kingdom is a party relating to the use of Wireless Telegraphy on 
ships, and such regulations may be in addition to or in substitution 


either wholly or in part for the provisions of this section.”? 
H 
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NEW ZEALAND 


THERE is no separate Act at present relating to wireless telegraphy 
in the Dominion of New Zealand, but Part 10 of the Post and 
Telegraph Act 1908 refers to this branch of communication. 
Below is an extract from this section of the Act :— 


162. The Governor may from time to time establish stations for 
the purpose of receiving and transmitting telegraph messages within 
New Zealand or between New Zealand and parts beyond New 
Zealand by what is commonly known as ‘‘ wireless telegraphy,”’ 
including in that expression every method of transmitting messages 
by electricity otherwise than by wires, whether such method is in 
use at the time of the coming into operation of this Act, or is here- 
after discovered or applied. 

163. The provisions of Part VII. of this division of this Act 
shall, as far as is applicable, mutatis mutandis, extend and apply to 
stations established under this part of this Act, and to communica- 
tions by wireless telegraphy. 

164. Every person who erects, constructs, or establishes any 
station or plant for the purpose of receiving or transmitting com- 
munications by wireless telegraphy without having first obtained the 
consent of the Governor in Council is liable to a fine not exceeding 
five hundred pounds, and any plant, machinery, instruments, and 
material used by him for such purpose may be forfeited and dealt 
with as the Minister directs. 

Part VII. of this division of the Act referred to deals with 
the construction and regulation of electric lines. It authorises the 
Governor to establish electric lines and purchase lines and plant. 
He may make regulations as to the management, working and 
maintenance of any telegraph. Any officer or person employed 
in the working of any telegraph who improperly divulges the 
contents of any telegram transmitted or presented for transmission 
by such telegraph, or the purport of such telegram, is liable to 
a fine not exceeding one hundred pounds, or to imprisonment with 
hard labour for any period not exceeding six months. 


FRANCE 


An Official Decree was published in February, 1903, of which the 
following are the chief clauses :— 


(1) The administration of Posts and Telegraphs is alone em- 
powered to establish and work wireless telegraph and postal 
communication destined for the exchange of correspondence, 
official or private. 
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Nevertheless, the various services of the State, after an under- 
standing with the Administration of Posts and Telegraphs, may 
establish and work directly wireless telegraphy posts destined 
exclusively for official correspondence. 

(2) Communications destined for the exchange of private cor- 
respondence may be established and worked by individual and 
particular parties after authorisation of the Minister of Commerce, 
Industry, and Posts and Telegraphs, in pursuance of the decree 
of 27th December, 1851. 

The decrees of authorisation will determine the conditions of 
the establishment and working of these installations. 

(3) The Minister of Commerce, Industry, and Posts and 
Telegraphs is charged with the execution of the present decree. 
This decree was accompanied by a statement from the 

Minister of Commerce, M. Trouillot, who expressed the opinion 
that the Ministry of Posts and Telegraphs was best qualified to 
take in hand the organisation of the wireless telegraph services, 
because that department knew the needs of the public, it knew 
how to adapt itself to the commercial exigencies it would have to 
Satisfy, and it, alone, possessed servants with the experience 
necessary to manipulate the very delicate apparatus of Wireless 
Telegraphy. 

For the rest, the Minister pointed out the importance of the 
fact that the Administration of Posts and Telegraphs was alone 
qualified to regulate the exchange of wireless communications 
with foreign countries. He concluded thus :— 


‘In brief, the similarity in working between wireless and 
electric telegraphy, the aid they must mutually lend one another, 
the analogy in the results, and the intimate connection of the new 
system with the submarine telegraphy, the interests of commerce 
and navigation, the interpretation constantly applied of the laws 
of 2nd May, 1837, and 27th December, 1851, all go to prove that 
the Ministry of Posts and Telegraphs should take over the working 
of the new method of transmission, and, in consequence, the 
business of insuring in this particular case, as in all the others, 
the practice of a telegraphic monopoly.” 


GERMANY 


Sole Article:—The Act of April 6th, 1892, relating to telegraphs 
in the German Empire is modified as follows :— 
1. Article 3 is completed by the following Paragraph 2: 
Installations of electric telegraphs for transmission of messages 
without the aid of metallic wires of junction, shall not be 


H2 
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established and worked, except with the authorisation of the 
State. 

2. The following provisions are inserted after Article 3: 

(3 a) Telegraphic installations which are not exclusively designed 
for the internal service of a ship, cannot be established and 
worked on German vessels, unless authorised by the State. 

(3 b) The Imperial Chancellor shall decree the regulations con- 
cerning the working of telegraphic stations on board foreign 
vessels in German territorial waters. 

3. Article 7 is completed by the following paragraph (2): 

The provision of Paragraph 1, Phrase 1, does not apply till July 1st, 
1913, to installations of the nature defined in Article 3, Para- 
graph 2. 

The following regulations are decreed for the working of tele- 
graphic installations on board foreign ships in German territorial 
waters, and are founded on Article 3 (c) of the ‘‘ Telegraph Law 
of the German Empire ’’ of April 6th, 1892, and March 7th, 1908, 
and under the reservation of Article 15 of this law :— 

1. Ships of war are authorised, in a general manner, 

(a) To exchange messages, signals, by means of optic and acoustic 

signals, submarine acoustic signalling excepted. 

(b) To use wireless telegraphy, on condition that they do not dis- 
turb the radiotelegraphic service of the public coast stations, or 
the service of the coast or ship stations of the Imperial Navy. 

In exchanging messages with German or foreign radiotelegraphic 
stations, foreign vessels must conform to the regulations of 
the ‘‘ Decree for the Regulation of the Radiotelegraphic Ser- 
vice’? and to the Decrees which may ultimately be promul- 
gated. 

2. Foreign vessels other than ships of war are authorised—till 

otherwise decreed— 

(a) To exchange messages by means of optic and acoustic signals, 
submarine acoustic signalling excepted, and under the reserva- 
tion that within the illumination zone of the navigable waters 
of the German coasts and islands the lights of the signal 
projectors or lanterns must not exceed that prescribed for fixed 
lights. 

(b) To use wireless telegraphy in conformity with the provisions 
of the ‘‘ Decree Regulating the Radiotelegraphic Service”? and 
the decrees which may ultimately be promulgated ; nevertheless, 
in the ports, roadsteads, and estuaries, and in the navigable 
waterways of the interior, wireless telegraphy can only be used 
on an authorisation being granted in writing by the Ministry 
of Posts and Telegraphs of the German Empire. 
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3. In the public interest the Articles 1 and 2 may be temporarily 
restricted or suspended. 

4. Whosoever works telegraphic installations in a way not 
authorised by the preceding provisions is liable to fines determined in 
Article 9 of the ‘‘ Law of Telegraphs,’’ and in virtue of Article 40 of 
the Penal Code of the German Empire, all the apparatus designed for 
the transmission of wireless messages can be confiscated. Moreover, 
installations which have been worked without a licence can be, in con- 
formity with Article 11 of the ‘‘ Telegraph Law,”’ removed or rendered 
unserviceable. 


ITALY 


Tue following regulations (No. 227) were published in April, 
1912, for carrying out the Act of June 30th, 1910 (No. 395) :— 
1. The Ministry of Posts and Telegraphs shall have under its 
control :— 
Section [. 

(a) The installation and exploitation of the stations for public 
service and constituting the interior net-work of the State 
and of all those opened for international communication. 

(b) The verifications, inspection and control of the material and 
working of the service of all the land installations exploited 
in virtue of Government licence. | 

(c) The tariff regulation for communication between all land 
stations and ship and shore stations, also accounting. 

The Ministry of War shall have under his control :— 

(a) The installation and working of stations destined exclusively 
to the military service, including movable field stations for 
use in the R. Army. In time of war the management of the 
service (either a part or all the stations destined to the public 
service) can be taken over by the military administration. 

The Admiralty shall have under its control :— 

The installation and exploitation of the ship stations of the 

Royal Navy, private and mercantile; the verifications, inspections 

and control of the materials and of the working of the service of 

the installations made for passenger and mercantile traffic. 


Section II. 

2. Permanent Consulting Radiotelegraphic Commission.—The 
Permanent Consulting Commission is composed of a President not 
belonging to the Government Administration, two members selected 
amongst persons of well-known ability in electric and radiotelegraphic 
Science, a superior officer of the Royal Navy attached to the General 
Staff, and a superior officer attached to the office of the Chief of the 
General Staff of the Royal Navy. 
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The following are members of the Commission by right :— 

(1) The Director of Posts and Telegraphs Higher Institution. 

(2) The Director in Chief of the Radiotelegraphic Department of 
the Posts and Telegraphs. 

(3) The Officer-Director of the Radiotelegraphic Department in 
the Army Office of Rome. 

(4) The Superior Officer of the General Staff of the Royal Navy, 
Chief of the Department of the Submarines, Electric material 
and Radiotelegraphic Service at the Admiralty. 

Three members, selected amongst the three mentioned Adminis- 

trations, will act as Secretaries. . 


3. The President, members and secretaries will be nominated by — 


Royal Decree, proposed, by common accord, by the Ministers of the 
Posts and Telegraphs, Admiralty, and War. 

By Ministerial decree extraordinary members, without vote, can 
be added temporarily, these to be selected from persons of well-known 
skill, proposed by the President of the Commission. 


4. The Commission shall have its office at the Admiralty in Rome. 
The meetings of the Commission are to be convened by the President 
at the request of the interested Administrations. 


5. The opinion of the Consulting Commission can be asked on 

the following subjects :— 

(a) On the compilations of arrangements and special rules for 
the technical organisation of the radiotelegraphic and radio- 
telephonic service of the State, as well as for practical rules 
for the constitution and exploitation of the installations. 

(b) On all questions of a scientific nature, and doubtful cases 
referring to the radiotelegraphic and radiotelephonic services. 

(c) On International Conventions. 

(d) On technical conditions with reference to licences of radio- 
telegraphic and radiotelephonic stations. 

(e) The establishment, before granting the licence, of indemnity 
due in case the installation should be repealed, suspended, 
or taken over by the State according to paragraph III., Art. I. 
of the law. 

(f) Repeal of the licences. 

(g) On the adoption of new radiotelegraphic and radiotelephonic 
systems, and on the application of same by the Government 
service, unless they should deal with interesting systems con- 
cerning the defence of the State. 

The qualified Administrations may whenever they think it 

warranted ask the opinion of the Commission on any subject. 


The Commission is entitled to avail itself for its own study of — 


the working rooms and of the Government experimental stations, but 
a previous application must be lodged with the Administrations. 


eae 
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6. The expenses for the working of the Commission are to be 
divided amongst the three Administrations interested. 


Section III. 

7. Licences for the Exploitation of Radiotelegraphy and Radio- 
telephony.—Licences to persons, to institutions, and to public and 
private Administrations for the installation of any radiotelegraphic 
or radiotelephonic station will be granted in virtue of an agreement 
containing the conditions to be observed, by a decree issued by the 
Ministry of the Posts and Telegraphs, acting in harmony with the 
Ministry of War and the Admiralty. 

Such licences cannot last longer than the 16th February, 1917. 
After this period the licence can be renewed. 


8. Licences for radiotelegraphic stations for private use are 
limited to private correspondence between properties of the same 
licensee or between properties of two licensees, all correspondence with 
third persons being absolutely excluded. Such licences are exempted 
from tax when the stations are constructed on private property and 
work over all the territory dividing the stations, without interruption 
by public land. 

Licences are also exempted from taxes which are granted for 
installation of radiotelegraphic and radiotelephonic stations having for 
object a scientific or educational purpose. 

9. All applications for licences for radiotelegraphic and radiotele- 
phonic installations must contain :— 

(a) The exact indication of the person or institution making the 

application and their legal residence. 

(b) The nature and purpose for the licence, the place or places 
where it is proposed to instal the station or stations, and their 
presumed zone of service. 

(c) The detailed plans for the construction and technical quality 
of the installation, indicating in a detailed manner the nature 
and power thereof. 

(d) The period for which the licence is asked. 

(e) The period required before starting the station. 

(f) The receipt of the amount to constitute the deposit-guarantee, 
as per Art. 13 and 14. 

Such a deposit must be paid to the cashier of the local Provincial 

Direction of Posts and Telegraphs by the applicant for the licence. 

10. Every contract by the licensee, having for object the hire, 
amalgamation, partial or complete transference of the licence or licences, 
cannot take place before obtaining in advance the approval of the 
Government. 

11. The licence is considered as expired should the licensee fail 
to complete and have ready for service the radiotelegraphic or radio- 
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telephonic installation within the time stipulated as per paragraph 
(e) Art. 9. 

The licence is considered as expired on the death of the licensee. 

12. The officials of the State Telegraphic Administration shall be 
responsible for the maintenance of the installation and proper up-keep 
of the radiotelegraphic and radiotelephonic land stations for which a 
licence is granted; they shall satisfy themselves that the licensee 
observes the law and the present regulations and that the licensee 
fulfils all the obligations imposed upon him by his contract with the 
Government. 

13. Every licensee for radiotelegraphic or radiotelephonic installa- 
tion for private use, excepting the cases considered in Art. 8, will pay 
in advance to the State an annual fixed tax of £It.50. 

To guarantee the said tax the licensee must make a deposit as 
Suarantee equal to the amount of fixed tax for one year. 

14. Every licensee for radiotelegraphic or radiotelephonic installa- 
tions for public use will pay every year to the State in quarterly 
instalments a tax corresponding to 10 per cent. of the revenue from 
radiotelegraphic or radiotelephonic charges on the basis of the common 
tariff. 

To guarantee the said tax the licensee will make a deposit as 
guarantee of not less than £#It.200. If after one year the guarantee 
shows to be less than the amount due to the State for one year, then 
the deposit must be brought to the level of such proportion. 

15. The period of the licence and the obligation of the tax estab- 
lished by Articles 13 and 14, begin from the month following the decree 
granting the licence. 

16. The deposits as per Articles 13 and 14 will be forfeited to the 
public exchequer in case of withdrawal or termination of a licence. 

Should the licensee fail to provide for the payment of the taxes 
due as per Articles 13 and 14, the Government will apply the deposit, 
which should be increased in its integral amount within ten days of the 
said confiscation. 

Section IV. 

17. Qualifications for the Radiotelegraphic and Radiotelephonic 
Service.—The staff necessary for the management and working of the 
radiotelegraphic and radiotelephonic service is appointed as follows: 

(a) For the stations under the control of the Ministry of Posts and 

Telegraphs, from amongst the officials of specialists of first, 
second, third and fourth class. 

(b) For the stations under the control of the Ministry of War, 

amongst the officers and privates of the engineers of the 
R. Army. 

(c) For the stations under the control of the Admiralty, from 

amongst the officers of the staff and the marines. 
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Should it at any time be found convenient to the management and 
working of the above-mentioned stations, a mixed staff selected from 
the three Administrations can be employed. 

The Ministry of the Posts and Telegraphs can for an educational 
purpose always send its own staff to the radiotelegraphic and radio- 
telephonic commercial stations by making previous arrangements with 
the interested Administration. 

18. The staff to be employed in the radiotelegraphic stations 
licensed to private persons must possess a certificate proving their 
professional ability. 

Such a document is granted either by the Ministry of Posts and 
Telegraphs, or by the Admiralty, according to the service for which it 
is intended. 

Section V. 

19. Limitations to the use of Radiotelegraphic and Radio- 
telephonic Apparatus.—Cargo and passenger vessels are prohibited from 
using their own radiotelegraphic or radiotelephonic stations when they 
are at anchor in the State waters, except in cases of giving warning 
of danger or appeals for help, or when they are about to sail, or for 
urgent reasons within an half an hour after their arrival and when 
the communication with the land is cut off for special reasons or for 
sanitary measures. 

A breach of this rule will render the transgressor liable to the 
penalties imposed by Article 3 of the law. 


Section VI. 

20. Taxes.—The land tax for one radiotelegram is composed : 

(a) Of the radiotelegraphic tax due to the coast station ; 

(b) Of the radiotelegraphic tax due to the station on board; 

(c) Of the telegraphic tax. 

For taxation purposes only those radiotelegrams exchanged with 
Board stations are considered. 

21. All the radiotelegraphic and radiotelephonic stations installed 
before the promulgation of the law must apply for a licence within one 
calendar month of the present regulation. 

The following is known as the Law of 3oth June, 1910, 
No. 395 :-— 

Art. 1.—The establishment and exploitation of the radiotelegraphic 
and radiotelephonic installations are reserved to the Government, and 
in general of all those for which, in the State and in the Colonies, 
on land and on board ship, energy is employed in order to obtain 
distance effects without the use of conducting wires. 

The Government has the right to grant to any person, public or 
private scientific or training institution, the authority to establish 
and to exploit installations of such a nature on land and on the pas- 
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senger and mercantile vessels, for which previous concession must 
be obtained. 

The licence may be revoked upon the recommendation of the con- 
sulting Commission when the installations cause interruption of 
State stations which were in operation prior to the concession, or 
when they do not comply with the technical conditions established in 
the licence. 

The exploitation of the installations granted can be revoked, sus- 
pended, or taken over by the Government in time of war or during 


peace whenever the Government may deem it necessary and opportune. 


The Government has also the right to inspect, through its officials, 
those stations which are not the property of the State, in order te 
ascertain whether the ‘stations are operated in accordance with the 
regulations. 

Art. 2.—The Government administrations concerned in these services 
are the Ministry of Posts and Telegraphs, of War and the Admiralty ; 
and special regulations determine the share of the respective depart- 
ments in the execution of the present law. 

A permanent consultive commission is constituted to give opinions 
upon international agreements, questions of a scientific nature, and 
upon doubtful points relating to the said services. 

The commission shall also decide every doubtful case which may 
arise of a technical character regarding the installation and exploitation 
of the concessions according to Art. 1. 

The commission shall be qualified to determine the power of the 
radiotelegraphic and radiotelephonic apparatus and technical and 
economic details for their use on vessels engaged in emigration traffic, 
when the said apparatus has been installed by the Government accord- 
ing to Art. 11 of the Royal Decree, 14th March, 1909, No. 130. 

Questions concerning indemnity on account of the cancellation of a 
licence, suspension of exploitation, or redemption as per Art. 1, shall be 
referred to an arbitration tribunal, which shall decide, without right of 
appeal. This tribunal shall be composed of three members, one 
nominated by the Government, one by the licensee, the third by the 
President of the Tribunal in Rome. The Government can leave to the 
said Commission the selection of its own arbitrator. 

Where several licensees are interested parties to a dispute, and they 
are unable by mutual agreement to nominate an arbitrator, each shall 
submit the name of an arbitrator, and the choice will be made by 
drawing lots in the presence of a judge of the Tribunal of Rome. 

The composition of the Commission in the present article and the 
rules of its working have been determined in the regulations. 

Art. 3.—Every infringement of Art. 1 of the present law is punish- 
able by a fine up to £ It. 2,000, and with imprisonment up to one year, 
which penalties may be imposed separately and together according to 
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the circumstances. It is in the power of the judge to add to the said 
penalties the confiscation of the apparatus. 

During criminal proceedings the Administration can, in virtue of 
decree by the prefect, and at all times that in the opinion of the prefect 
would be in the public interest, obtain immediate possession of the 
installation and provide if necessary for its removal. 

Any person will incur the same penalties if he should avail himself 
of the installation on board commercial or passenger vessels when 
they are at anchor in the State waters, except in case of danger or 
other special cases, which will be dealt with in the regulations. 

Art. 4.—If any person should cause damage or deterioration to 
installations, or in any other manner interrupt, or cause interruption 
of the service, even temporarily, he will be liable to the penalties laid 
down in Art. 315 of the Penal Code, except in the case of military 
interference with military stations, for which offence the penalties 
stated in the Penal Code will be imposed. 

If any person should abuse the use of the alarm signal of the vessels 
in danger, he will be subject to the same penalties. 

Art. 5.—The penalties established by the present law are understood 
to be applicable, without prejudice, to greater offences which may take 
down in Art. 315 of the Penal Code, except in the case of military 
Penal Code. 


AUSTRIA 


THE following Decree of the Ministry of Commerce, dated 7th 
January, 1910, is concerned with wireless telegraph stations in 
the Austrian Empire, on board Austrian ships, and on ships of 
foreign nationality in Austrian territorial waters :— 


(1) In accordance with a High Decree of Parliament of January 
16th, 1847, and the Decree of the Ministry of Commerce, dated 
April 28th, 1905, the erection and working of Wireless Telegraph 
stations in the Austrian Empire and on Austrian ships is a State 
concession, to acquire which a written application (liable to Stamp 
Duty), containing a description of the station and a diagram of con- 
nections, must be submitted. 

(2) The choice of system, apparatus, and fixtures, as well as the 
establishment of coast and land rates within the limits of the Wire- 
less Telegraph agreement of 1909, and the supplemental regulations 
are the prerogative of the Ministry of Commerce. 

(3) The general regulations for Wireless Telegraph stations on 
board ships are shown below. 


(4) Wireless Telegraph stations on board ships must fulfil the 
following conditions :— 
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(a) They must be of equal technical efficiency to systems other 
than that adopted in the stations, and they must be able to 
inter-communicate with other systems. 

(b) The system adopted must be one of ‘‘ syntonisation.”’ 

(c) The speed of transmission and reception must not, under 
normal circumstances, be less than twelve words (each of 
five letters) per minute. 

(d) The power possessed by the apparatus must not exceed, in 
normal conditions, 1 kilowatt. A greater power can be used 
when the ship is under an obligation to exchange news at a 
longer distance than 300 kilometres from the nearest coast 
station, or when the transmission can only be effected by 
means of a higher power than specified. 

(5) The working of Wireless Telegraph stations on board ships 
of foreign nationality in Austrian territorial waters is dependent upon 
the previous grant of a State concession. This regulation does 
not apply to war-ships or ships in distress. If a ship of foreign 
nationality uses its Wireless Telegraph station without authorisation, 
the State authorities may take steps to hinder the working of the 
station in Austrian territorial waters. 

The following Regulations of the Ministry of Commerce 
dated March Ist, 1912, concern the erection of a wireless tele- 
graphy inspectorate in Trieste, and the erection and regulation 
of wireless telegraphy offices on Austrian vessels. 

(1) In accordance with the High Decree of 15th February, 1912, 
a Royal Wireless Telegraphy Inspectorate has been created, which 
is immediately subordinate to the Ministry of Commerce. Compre- 
hended in this Directorate are the Wireless Telegraph offices on board 
Austrian ships, and, in addition, private Wireless Telegraph offices 
on Austrian ships and on foreign ships in Austrian territorial waters 
come within its jurisdiction. 

The directorate commences its activity in April, 1912. 

(2) The following ‘‘ Normal Regulations as to the Installation and 
Working of Wireless Telegraphy Offices on Board Ships’’ were pub- 
lished and came into effect on 1st April, 1912. 

(3) The Ministry of Commerce will, in accordance with the Decree 
of 7th January, 1910, concerning the regulation of Wireless Telegraphy 
in the Austrian Empire, on Austrian ships, etc., only grant future 
concessions for the installation and working of Wireless Telegraphy 
offices on board Austrian vessels in those cases in which such instai- 
lation and working of a Wireless Telegraphy office on board ship has 
been refused by it. 

REGULATIONS. 


The following normal Regulations governing the installation 
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and working of wireless telegraph offices on board Austrian ships 
came into force on April 1st, 1912 :— 

(1) Wireless Telegraph offices on board ships under the State direc- 
tion shall carry the sign ‘‘ Kk Bordtelegraphamt’”’ (Royal Tele- 
graphy Office on Board Ship), together with the name of the vessel. 

(2) The owner of a vessel who requires a Wireless Telegraph 
office must apply to the Ministry of Commerce, and must give the 
following particulars :— 

(a) The name of the ship and the time and date when the installa- 

tion is required to be erected. 

(b) The routes on which the ship will be principally engaged. 

(c) The accommodation for first and second-class passengers on 

board. 

(3) The Ministry of Commerce must, within a period of two 
months, inform any applicant for a Wireless Telegraph installation 
on board ship whether such an installation will be granted, and, if 
so, upon what terms. 

Provided the vessel on which it is proposed to instal a Wireless 
Telegraph office comes within the scope of the Decree of the 
Ministry of Commerce, dated November, 1910 (concerning the equip- 
ment for Wireless Telegraphy of long-voyage passenger ships) the 
Ministry of Commerce must grant any application made in accordance 
with these regulations. 

In cases where the Ministry declines to grant an installation, it is 
not called upon to state any reasons for its refusal. A written agree- 
ment is in all cases drawn up between the State Department and the 
owner of the vessel when an installation is granted. 

In the event of any change in the regulations, a new agreement 
must be made. 

(4) The Wireless Telegraph office shall be installed as near as 
possible to the date required by the shipowner, provided the application 
sent has duly satisfied the conditions laid down in Regulation 2. The 
period during which the installation is granted is usually six months. 

The State department shall bear the entire cost of the fitting and 
furnishing of the Wireless Telegraph office, which is to remain the 
property of the State. The department shall undertake to maintain 
the office in a state of efficiency and to supervise the working of the 
installation through its own servants. 

(5) The shipowner shall be responsible for the cost of all arrange- 
ments on board, services of the ship’s personnel, materials and plant 
necessary for the proper installation and working of the Wireless 
Telegraph office, as well as the necessary electric power. 

The shipowner’s obligations with regard to these arrangements 
are set forth in detail in the written agreement referred to in 
Regulation 3. 
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The shipowner shall be required to provide adequate facilities 
for the telegraphists on board, to enable them to carry out their 
duties in an efficient manner; and the telegraphists must be made 
acquainted with the course and speed of the ship, soundings, and 
distances from foreign stations, as well as meteorological data. 


(6) The shipowner must pay the salaries due to the telegraphists 
for each voyage, which amounts thus paid will be refunded by the 
State, who will inform the owner, before the departure of the vessel, 
the amount of salary due to the telegraphists and the dates when the 
salaries become due. 


The owner of the ship must make suitable provision for the 

safety of the telegraphists on board. 

The owner must, at his own cost, carry out the following duties :— 

(a) Convey telegraphists of the Royal Austrian Navy between 
Pola and Trieste when ordered to transfer them to or from 
the Wireless Telegraph Inspectorate at Trieste. 

(b) Transfer the ship’s telegraphists between the port and the 
ship which is being equipped with a Wireless Telegraph office, 
or between two ships, and provide for the maintenance of the 
telegraphists during the transfer. 


(c) First-class travelling expenses and maintenance of the chief 
officials of the Royal Telegraph Department shall be pro- 
vided when the officers are proceeding to take up their 
duties. Second-class travelling expenses shall be provided for 
officers of lower rank. 


(7) The shipowner must contribute to the State Department an 
annual sum for the cost of the Wireless Telegraph office on board. 
In the case of ships which come under the decree of the Ministry of 
Commerce dated November, 1910, the amount which the shipowner 
must contribute is from Kr. 2,200 to 2,500 (4,1,100 to 451,250)—the 
amount depending upon whether the apparatus is of the first or 
second-class type. The Ministry of Commerce will decide under which 
class the apparatus comes. The annual amount is payable in advance, 
in instalments, which become due on the first day of the months 
January, April, July, and October. The liability of the owner of 
the vessel becomes due on the date when the Wireless Telegraph 
office on board commences operations, and ceases on the date of the 
closing of the office; but in any case not before the expiration of the 
term of notice. 

If the ship should be lost, the obligation to contribute ceases on the 
date of the loss, and when this is not known, the obligation is dated 
from the last date on which the ship was heard. 

When a vessel has received through its Wireless Telegraph office 
distress messages from other ships, and has thus saved or helped to 
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save another ship, the owner must pay to the State Department 3 per 
cent. of the net sum received by him for salvage. 

(8) Service messages to and from the owner of the ship are dealt 
with at ordinary rates; ‘‘ shipowner telegrams ’’ which are wireless 
telegrams transmitted by the captain of the ship to the owner, or to 
the managing officials or agents, and which deal with the crew, 
passengers, cargo condition, voyage, conduct, or damage of the ship, 
are not transmitted in the interests of a third person. 

‘‘ Ship Service Telegrams ’”’ are wireless telegrams exchanged by 
the captains of ships under the same ownership. Both classes of 
telegrams must be composed by the senders, and code words must be 
used as far as possible. A copy of the code must be deposited on 
board ships that have to transmit shipowner and ship service tele- 
grams, and likewise in the office of the department. Such telegrams 
must be written by the sender on a form having a detachable receipt 
coupon provided for the purpose. They are only transmitted when 
the receipt coupon has been impressed with the ship’s stamp, and 
this stamp must agree with the stamp which is deposited by the 
commander of the vessel in the wireless telegraph office on board. 


(9) The coast and land charges for shipowner telegrams are 
deferred and are fixed on the basis of the receipt coupon in the wireless 
office on board. These charges must be checked immediately after 
the arrival of the ship in her own port against the amount of the 
receipt in the wireless telegraph office on board. 

The charges for private telegrams may be collected in cash by 
the officer in charge of the wireless telegraph office, at the time of 
the despatch of the telegram, or they may be placed to credit. 

(10) Telegraph operators on board are subject to the general disci- 
pline of the ship, and to the instructions of the captain or his 
representatives. They must not, however, be called upon to par- 
ticipate in any of the ordinary business of the ship. 

Free access to the premises of the telegraph office is allowed to 
the captain or to his representatives. Other members of the crew 
may have access to these premises only for the purpose of executing 
the duties mentioned in Regulation 5. 

A member of the crew must be sufficiently competent to take the 
place of the operator in case of necessity, and before the beginning 
of the voyage the person so appointed must be sworn to secrecy in 
the usual way. 


(11) The State shall provide a Wireless Telegraph office on board 
ship when it deems it necessary for a definite or indefinite period, and 
in this case the owner has no claim to indemnity. 

In the case of mobilisation or war the embargo on the Wireless 


Telegraph office of a ship can be ordered by the Royal Austrian Navy 
or by a Royal Austrian Consulate. 
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The captain of a ship is responsible for the closing of a telegraph 
office when such an order proceeds from the authorities mentioned. 

(12) The State may at any time create a Wireless Telegraph 
office on a ship not limited to the decree referred to in Regulation 3. 
The owner of the ship must receive not less than six months’ notice 
of the intention to create such an office; but, where circumstances 
warrant it, this period of notice shall not be observed. 

The owner must give six months’ notice in writing of his inten- 
tion to terminate the agreement referred to in Regulation 3, and in the 
case of the sale of the ship three months’ notice. 

After the expiration of the notice the Wireless Telegraph office 
will be dismantled (except in the case of the ship sold abroad), but 
the dismantling shall take place only when the ship is in an Austrian 
port. 

In the event of the dismantling of the office taking place in a 
port other than that of Trieste, the shipowner must pay for the 
technical dismantling and material belonging to the State, and he 
must despatch the apparatus te Trieste at his own cost, and pay the 
fares of the telegraph operators to the last-named port. 


DOcUMENT OF CONCESSION. 

The Ministry of Commerce hereby grants to .............2++sseseees 
Berle Mesa choi evils eee the concession for the installation and 
working of a wireless telegraph ship station on board the 
ATS ER eps Ru TEN RE and reserves to itself the right to 
cancel same at any time. The concession is granted on the 
following conditions :— 

(1) The Wireless Telegraph station must be erected according to 
the description in the application and according to the diagram of 
connections. 

Supplemental changes in the technical installation which would 
shave an effect upon the transmitting and receiving speed of the station 
cannot be undertaken without the consent of the Ministry of 
Commerce. 

(2) The concessionnaire must pay an annual recognition fee of 
20 Kronen for the station. 

(3) The Telegraph Directorate is entitled to empower their officials 
to examine the station and to control the working of the same. 

Opportunity must be given to officials of the Austrian Navy, on 
their request, to make themselves acquainted with the working of the 
station apparatus. 

Collusion in order to keep back details of the condition of the 
station from the official authorities is inadmissible. 

(4) The Telegraph Directorate reserves to itself the right of 
using the station at any time, completely and absolutely, or for a 


Laws and Rexulations—Russia I4I 


definite kind of correspondence, and this they may do without giving 
their reasons, or without the concessionnaire being able to claim any 
indemnity. 

(5) In case of war and mobilisation the station must be closed. 
The commander of the ship must superintend the closing and make 
himself responsible for it. 

The control over the supervision of this measure is confined to 
the military authorities. 

(6) Only Austrian subjects can be employed as telegraph operators, 
and they must be able to show a testimonial to the effect that they 
have successfully passed the special examination of the Telegraph 
Directorate. 

Wireless telegraph operators on board ship must be provided with 
a sea service book, they must be enrolled in the muster, and must be 
subject to the ship’s discipline. 

In case of the cancelling of the above-mentioned testimonial by 
the State Telegraph Directorate, a telegraph operator must be dis- 
missed immediately. 

Every change of operator must without delay be notified to the 
marine authorities in Trieste. 

(7) The concessionnaire must allow to third persons the services 
of the station on payment by them of the normal charges. 


(8) The station charge amounts to...a word. The lowest 
telegram amounts to... Kronen. The charge belongs to the under- 
writer. 


(9) The station must exchange news with all coast stations, and 
with all other ship stations without prejudice as to the system of 
wireless telegraphy used by these stations. 

(10) As regards the working of the station and the scale of the 
tariff, the regulations of the International Wireless Telegraphy Agree- 
ment of Berlin and its supplemental regulations must be observed, . 
in the same manner as all measures published by the Telegraph 
Directorate. 

The call signal of the station is established as .............. 


RUSSIA 


Tue following Statute and regulations have been adopted for 
the institution of an _ inter-departmental Radiotelegraphic 
Committee :— 
STATUTE. 
1. To establish the attached regulations concerning an_ inter- 
departmental Radiotelegraphic Committee and the necessary personnel, 
2. To make Paragraph 1 effective as from July rst, 1912. 
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3. To allot for the expenses of the said Committee (13,200 roubles 
annually) from the Imperial Treasury commencing from the year 1913 
and to debit the expenses for 1912 (amounting to 6,600 roubles) to the 
anticipated surplus on the estimates for 1912. 


REGULATIONS. 

1. An inter-departmental Committee is instituted for the co-ordina- 
tion of the work of the various departments relating to the existence 
and use of the Imperial network of radiotelegraphic and radiotele- 
phonic stations and for the consideration of schemes for the establish- 
ment and maintenance of radiotelegraphic and radiotelephonic com- 
munication which require preliminary discussion between the depart- 
ments affected thereby. 

This Committee is attached to the Headquarters Staff of the Postal 
Telegraph Department. 


2. The Committee shall consist of a President and of permanent 
members appointed by the Ministries of the Interior of War, Routes 
of Communication and of Foreign Affairs. When schemes for the 
establishment and exploitation of radiotelegraphic and radiotelephonic 
stations for the use of the Ministry of Finance or other departments 
are under consideration representatives of the department in question 
shall be appointed to attend the meetings of the Committee and have 
the right to vote. 

When legal aspects of radiotelegraphic and radiotelephonic com- 
munication are under discussion a representative of the Ministry of 
Justice shall be invited to attend and shall have the right to vote. 

The Ministries of the Interior, of War, of Marine, of Routes of 
Communication and of Commerce and Industries shall each appoint 
two members to the Committee and the Ministry of Foreign Affairs 
shall appoint one member. 


3. When necessary the Ministry of the Imperial Court shall 
appoint two representatives to attend the meetings of the Committee 
and the Ministry of Justice or other Ministries shall each appoint one 
member. 

In the event of the representative of any of the Ministries being 
unable to attend the meetings of the Committee the Ministry in question 
may appoint a temporary substitute. 

4. The President of the Committee and one of the permanent 
members of each department that furnishes two members must have 
special scientific and technical knowledge, and any temporary sub- 
stitute appointed to represent these must be in possession of the same 
qualifications. 


The President of the Committee shall be appointed by His Imperial 


Majesty on the recommendation of the Minister of the Interior and the 
members of the Committee. 
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Understudies need not be of equal rank with the members for whom 
they act as substitutes. 

During the absence of the President the fulfilment of his duties 
shall devolve upon one of the members appointed by the Ministry of 
the Interior. 

5. The duties of the Committee are as follows :— 

(a) The examination of schemes which have been worked out by 
the various departments for radiotelegraphic and radiotele- 
phonic installations with the object of co-ordinating them and 
of fitting them into a general plan for a network of radio- 
telegraphic and radiotelephonic stations throughout Russia. 

(b) The regulation of the mutual relations between the radiotele- 
graphic and radiotelephonic stations of different departments 
during their operations. 

(c) The examination of matter relating to communication between 
ship and shore stations. 

(d) The consideration of proposals made by various departments 
for the issue of new laws, rules and regulations concerning 
radiotelegraphic and radiotelephonic communication. 


(ec) The preparation of materials and questions to be brought 
forward by Russia for discussion at International Radiotele- 
graphic and Radiotelephonic Conferences. 


(f) The drafting of general technical regulations, rules and 
standards relating to radiotelegraphic and radiotelephonic 
installations. 


(g) The investigation of the general requirements of Russia in the 
matter of specialists in radiotelegraphy and telephony, and in 
the matter of their education and of the right to radiotele- 
graphic and radiotelephonic communication. 


(h) Action as consultants in connection with questions concerning 
radiotelegraphic and radiotelephonic communications which 
may be referred to the Committee by various departments and 
particularly the examination of and reporting upon the practical 
value of new inventions relating to radiotelegraphy and radio- 
telephony. 

(?) All other matters and questions concerning radiotelegraphic and 
radiotelephonic communication. 

6. All matters and questions relating to radiotelegraphic and radio- 

telephonic communication enumerated in Sections a to e and h of the 


preceding paragraph (5) shall be brought forward by the various depart- 
ments for the decision of the Committee. 


Matters indicated in Sections f, g and i of the same paragraph shall 
be examined by the Committee either on their own initiative or at the 
request of the departments interested. 


12 
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7. Matters shall be submitted to the Committee in accordance with 
the instructions and resolutions of Ministers or Commanders-in-Chief in 
a complete form and with a definitely worded request from the depart- 
ment. 

8. Communications between the President of the Committee and 
the Senate or the Chiefs of Headquarters or Chiefs of departments or 
their subordinates or Governors shall be made in accordance with 
Clauses 233-236 of the Institution of Ministries. 

9. For the preliminary technical consideration of complicated 
affairs the Committee shall be empowered to appoint, when required, 
special sub-committees consisting of members of the Committee who 
are particularly concerned in the matter and of well-informed persons 
who may be invited by the Committee and who will have the right 
to vote at the meeting of the sub-committees. At such meeting a 
member chosen by the Committee will preside. 

10. For the carrying out of scientific and technical researches the 
Committee shall be permitted to use the laboratories of the Chamber 
of Weights and Measures and of other institutions in St. Petersburg, 
under conditions to be defined by special agreement between the 
Ministry of the Interior and other Ministries. 

11. The final preparation and presentation of affairs to the Com- 
mittee will be performed by one of the permanent members. Matters 
of a departmental character will be presented by a representative of 
the Ministry responsible for bringing the matter before the Committee 
for consideration. 

12. The Committee will meet, by order of the President, at the 
Headquarters of the Postal Telegraph Department, not less than once 
per month, with the exception of the summer holiday season, when 
meetings will be convened as required. 

13. To form a quorum at meetings, the attendance is required of 
the representatives of the department which has introduced the business 
under discussion, and of at least one permanent member each from the 
Ministries of the Interior, of War, of Marine and of Commerce and 
Industries. 

14. All affairs in the Committee shall be decided by a simple 
majority of votes, each department having only one vote through its 
representatives. At meetings of sub-committees questions shall be 
decided by a simple majority of votes of all members of the sub- 
committee, including experts who may have been invited to attend the 
meetings. . 

In case of the votes of two parties being equal, the President shall 
give the casting vote. 

15. In case of a department disagreeing with a decision of the 
Committee, the latter may, if they consider it necessary, refer the 
matter to the Council of Ministers. 
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16. In connection with each matter examined by the Committee 
a short protocol must be prepared and signed at the same meeting 
by all members of the Committee who are present. Independently of 
the protocols detailed journals of the meetings will be kept and these 
will include the opinions of the Committee concerning the business 
under consideration. In case of a division of votes the protocol and 
the journal must contain the opinions both of the majority and the 
minority, together with a statement as to the Ministries which were 
included in each party. 


17. The originals of journals and protocols will be kept with the 
documents of the Committee, but copies of the journals must be com- 
municated within seven days to the Chiefs of Headquarters and to 
Chiefs of sections of those departments which are represented on the 
Committee. 


18. The procedure to be followed in bringing matters before the 
Committee must be decided by the Committee and confirmed by the 
Minister of the Interior by agreement with other Ministers concerned. 

19. The secretarial work in connection with the Committees shall 
be carried out by the secretary of the Committee, by his assistant, and 
by the officials allotted for the clerical work of the Committee. 

20. The Secretary of the Committee shall be chosen by its President, 
whose choice must be confirmed by the Minister of the Interior. The 
appointment of the assistant secretary is confirmed by the President 
of the Committee. Only persons who have received a University 
education and who have a technical knowledge of radiotelegraphy and 
radiotelephony will be qualified to hold such posts. 


The following are the principal provisions of the Decree con- 
cerning wireless telegraphy in Russia of February 2oth, 1908 :— 
By a ‘‘radiotelegraphic station’’ is understood every installation 
designated for telegraphic communications and capable of producing 
on the spot or receiving from a distance electro-magnetic waves. 

Stations of this kind comprise :— 

1. Stations designated for a special use. 

2. Stations designated for a general use, that is to say, open to 

accept telegrams from the public. 

The form of administration, working, and supervision of radiotele- 
graphic stations are regulated by the personnel of the Telegraph Service, 
except in the case of the special and supplementary provisions to be 
eventually fixed. 

The establishment of radiotelegraphic stations for public use and 
the general management of the Radiotelegraphic Service of the Empire 
are under the jurisdiction of the General Direction of Posts and Tele- 
graphs, to which likewise belongs the direction of the establishment of 
the aforesaid stations by the various Government departments, with 
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all questions affecting their destination, power, range, and technical 
construction. 

The carrying out by scientific associations and schools of public 
instruction of scientific experiments and researches in radiotelegraphy 
is subject to an authorisation, by special request, of the Minister for 
the Interior. These experiments, as well as the working of radio- 
telegraphic stations for purposes of instruction, can be interdicted in 
cases where such experiments and instructions would exercise a harmful 
influence on neighbouring radiotelegraphic stations, or, in general, 
prejudice the interests of others. 

Stations on board ships anchored in ports, or sailing near the 
coasts, are subjected to special regulations decreed by the Minister for 
the Interior in common accord with the Ministers of War, of the 
Marine, of Ways and Communications, of Foreign Affairs and of Com- 
merce and Industry. 


DENMARK 


Tue following regulations became effective on February Ist, 
1909 :— 

Publication concerning the decisions that will have to be observed 
in establishing and working of radiotelegraph stations and in handling 
of radiotelegrams. 

In accordance with law No. gg of 19th April, 1907, concerning wire- 
less telegraphs (radiotelegraphs) and with the, in Berlin, the 3rd Novem- 
ber, 1906, drawn up International Convention concerning radio- 
telegraphs, supplemented by appendix decisions, finishing protocol and 
service regulations, the following decisions will have to be observed in 
founding and working of radiotelegraph stations and in handling of 
radiotelegrams : 


I.—ESTABLISHING OF RADIOTELEGRAPH STATIONS. 


1. On Danish soil and on board ships permanently anchored, such 
as lightships, etc., radiotelegraph stations (shore stations) can only be 
established by the Government. 

2. On board ships under Danish flag, not owned by the Government 
itself, radiotelegraph stations (ship stations) may only be established 
and operated after permission has been obtained from the Department 
of Public Works. 

The licence or a confirmed duplicate of it must always be carried 
on board the ship. 

The licence may be withdrawn if the conditions for the fitting and 
operation of the station, set out therein, are not complied with; in such 
cases the entire apparatus belonging to the station must be removed. 

3. Applications for licences to establish and operate radiotelegraph 
stations on board ships sailing under the Danish flag must be on forms 
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approved by the Department of Public Works, and must be accom- 
panied by notification that the station will fulfil the following conditions : 


(a) The system employed must be a syntonised system. 

(b) The speed of transmission and reception must, under normal 
conditions, be not less than 12 words a minute, the word to consist 
of five letters. 

(c) The radiotelegraph transmitter must in normal circum- 
stances not work with a larger energy than 1 kw. Larger energy 
may, however, be utilised if the ship is obliged to interchange 
telegrams over a distance of more than 300 kw. with the nearest 
coast station, or if communication, due to interference, is not obtain- 
able unless by an increase of energy. 

(d) The station must be operated by one or more operators 
who have obtained certificates as specified below in section 7. 

The station must not be opened for communication until the Tele- 
graph Department has issued a certificate, which will only be granted 
after the Department, by inspection, is satisfied that the conditions 
set out in the licence granted by the Department for Public Works are 
fulfilled. 


II.— INSTALLATION, SERVICE AND OPERATION OF PRIVATE SHIPS’ STATIONS. 

4. The apparatus of ship stations must be in strict accordance with 
the conditions set out in the licence for their establishment. 

5. The hours of service of each coast station are decided by the 
Government Department. 

The hours of service for ship stations are decided by the ship stations 
themselves. Any alteration in hours of service must be reported to the 
Department of Telegraphs. 

6. The normal wave length for ship stations is 300 m. Any ship 
station must be fitted to utilise this wave length, unless special per- 
mission is otherwise given. In addition to the above, wave lengths up 
to 600 m. may be employed. 

7. The service of the ship station must be maintained by operators 
who are in possession of certificates granted by the Department for 
Public Works, which certificates specify the ability of the operator— 

(a) In the maintenance of the apparatus; 
(b) in the sending and receiving (by sound) of telegrams with 

a speed not less than 20 words a minute. 

(c) and in knowledge of the regulations utilised, governing 
radiotelegraph service. 

The operator is pledged to secrecy, and he is subject to the penalty, 
etc., for a breach of this condition as are the State telegraph operators. 

In the event of a contravention of the regulations governing the 
operation of the radiotelegraph service, the certificate may be cancelled 
by the Department of Public Works. f 
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8. The ship stations may be licensed for ordinary public telegraph 
communication, limited public telegraph communication (with specified 
ships, with specified shipping lines, with ships fitted with specified kind 
of apparatus, etc.), public telegraph communication over long distances, 
private telegraph communication, special telegraph communication 
(exclusively for public use, etc.). 

The traffic of the ship station must be confined to that for which 
it is licensed, as specified in section 2; all stations are, however, bound 
to receive, to answer, and eventually further to communicate messages 
from ships in distress and give these absolute priority. 


Ship stations have no responsibility whatever regarding the radio- 
telegraph communication. 


Ship stations intended for public telegraph service must be provided 
with such printed forms, service journals, tariff lists, etc., as are neces- 
sary for this service; these forms are obtained from the Telegraph 
Department. Stations must furthermore be governed by all the instruc- 
tions regarding the installation and operation of the station and the 
handling of the traffic issued by the Department of Telegraphs. 

No unauthorised person must be allowed to enter the wireless cabin. 

g. If technically possible, ship stations must interchange telegrams 
with other stations (coast or ship stations), without regard to the system 
of radiotelegraphy employed at the corresponding station. The inter- 
change of telegrams with other ship stations must, however, be so 
arranged that the working of coast stations is not interfered with, these 
as a rule having the priority in public telegraph service. 

The operation of a station must as far as possible be arranged so 
that it does not disturb other stations. 


Exchange of superfluous signals and words is prohibited. Trials 
and practice are only permitted in so far as the service of other stations 
is not interfered with. 

When a ship is in a Danish harbour the station must only be utilised 
for communication with ships in distress. 

to. According to the International Convention, the Telegraph 
Department must notify the Berne Bureau of the ship installation, and 
the Telegraph Department can demand to be furnished with any 
information regarding the installation, service and apparatus of the 
ship station, both for this and for other purposes. 

11. The Telegraph Department will see that all conditions for fitting 
and operation of ship stations are complied with. The inspectors for 
this purpose, who are selected by the Director of Telegraphs, must at 
any time on showing their authority be admitted to inspect and test 
the station, provided that the ship is within Danish waters. All informa- 
tion required by the said inspectors must be immediately given, and 
their directions must be complied with, pending the decision of the 
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Director of Telegraphs, or eventually of the Department for Public 
Works. 

For the inspection daily maintenance and travelling expenses are 
allowed to the inspectors; these are paid by the Department of Tele- 
graphs, but the amount will have to be refunded (on demand) by the 
shipping company. 

12. All pecuniary liability in respect of the service of the ship 
station is payable entirely by the shipping company, without regard to 
whether the liability in any case may have been due to fault or negli- 
gence on the part of the operators. 


13. The original radiotelegrams with appendices handed in at the 
ship stations must if possible be sent once a month by the ship station 
to the Department of Telegraphs. 


II].—HANDLING OF RADIOTELEGRAMS. 

14. Radiotelegraph stations open for public service for the trans- 
mission and reception of telegrams may be used by any person, unless 
the service at the station is limited to a certain special kind of telegrams 
(see section 8). 

The telegrams are divided into three classes :— 

(1) State telegrams. 
(2) Service telegrams. 
(3) Private telegrams. 

The right to transmit State telegrams and service telegrams, and 
the right to priority for such messages, is at any time governed by 
the conditions laid down in the International Telegraph Regulation and 
the Inland Telegraph Regulation governing transmission of such tele- 
grams over ordinary telegraph systems. 

15. Regarding the radiotelegraph traffic, the handling of telegrams 
is governed by the International Radiotélegraph Service Regulation, 
Brticlesol x, AL AITV.; XRALV., RRXIK XE OKC The? traffic 
of telegrams to and from coast stations and over the ordinary telegraph 
and telephone system is at any time governed by the Inland and Inter- 
national regulations for such traffic. 

16. State and service telegrams may under all conditions be written 
in code or cypher. Private telegrams in code or cypher may be inter- 
changed only with coast stations of such countries where this method 
of communication is allowed. 

17. The undermentioned terms or the appended abbreviations may 
be utilised; they are written between two double hyphens before the 
address, and are charged as one word :— 

To addressee only delivered: Egenhaendigt, or MP. 


Delivered open . : . : Aabent, or RO. 
Private express telegram . : Urgent, or D. 
Telegram restante . veer Wl Set 


X Addresses ; 4 Ni tarsbyt 08,5 b's 
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18. The entire charge for the handling of a radiotelegram from the 
sender to the addressee is to be collected from the sender by the station 
where it originates. The station must not collect a larger amount than 
allowed in the tariffs. 

19. The entire charge for radiotelegrams includes— 

1. Charge for the radiotelegraphic handling, namely (a) ‘‘ coast 
tax,’’? which is allotted to the coast stations; (b) ‘‘ ship tax,’’ which 
is allotted to the ship station. 

2. Charge for handling over the ordinary telegraph and tele- 
phone system paid according to the general regulations. 

The coast tax for Danish coast stations is 15 ctm. per word. 

The ship tax is decided by the owner of the ship station, subject 
to the approval of the Department for Public Works. It must not 
exceed 4o ctm. per word; a minimum charge per telegram may, how- 
ever, be adopted, not exceeding the charge for 10 words. Service 
telegrams concerning the radiotelegraph service are handled without any 
charge. Press telegrams at reduced rates are not accepted. 

20. Reimbursement of charges paid, and accounts with the Tele- 
graph Department, are governed by International Radiotelegraph 
Service Regulations, Articles XXXV. and XXXVI. (compare Article 
AED). 


IV.—OTHER REGULATIONS. 


21. Stations on board ships under foreign flags must not be operated 
during the time such ships are in a Danish harbour, except to answer 
and to forward messages from ships in distress. 

22. When the interests of the State requires it, the Government 
may reserve to itself the right to prohibit all radiotelegraphic communi- 


cations from ships, Danish or foreign, in Danish waters, and to make 


the necessary regulations to carry out such prohibition. 

23. [The maximum penalty payable to the State for contravening 
the foregoing regulations is 400 kroner (£522), and all unlawfully fitted 
or utilised apparatus may be confiscated. Such contraventions are 
adjudicated in the public police court, and proceedings may only be 
taken by direction of the Minister for Public Works. 

24. These regulations are effective as from the 1st of February, 
1909. 


SWEDEN 


THE Act of 1907 concerning the establishment and working of 
installations of radiotelegraphy and radiotelephony reads as 
follows :— 

1. Whomsoever desires to establish in Sweden, wn land, or on 
board a vessel permanently moored in Swedish waters, an electric instal- 
lation of radiotelegraphy or radiotelephony for public or private use, 
must apply for an authorisation from the King. 
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2. The authorisation of the King must likewise be applied for, 
by any person or persons desiring to establish on board a Swedish 
vessel other than permanently moored, an installation of the kind 
referred to in Paragraph 1. 


3. The authorisation granted by the King, as prescribed in Para- 
graphs 1 and 2, can only be granted for a certain time. In granting 
the authorisation, His Majesty prescribes, under the reservation of 
private rights, the manner and conditions under which the installation 
may be worked. 


4. Whomsoever establishes or works, without the authorisation of 
the King or contrary to the provisions prescribed in the authorisation, 
an installation within the meaning of the present law, is liable to a 
fine of from 25 to 1,000 kronen if the penalty incurred by this con- 
travention is not included in the Penal Code. 

5. If an installation within the meaning of the present law has 
been established without the authorisation of the King, or contrary 
to the provisions prescribed simultaneously with the authorisation, or 
if the authorisation has been revoked later by the King, it is the duty 
of the Governors of Provinces to take the necessary steps to prevent 
any use being made of the installation. 


6. Every fine imposed under the present law reverts to the State. 
Fines not paid on account of the insolvency of the delinquent are 
expurgated by terms of imprisonment as prescribed in the Penal Code. 

7. The provisions of this law do not apply to State installations. 

8. Regulations concerning foreign vessels not permanently moored 
in Swedish waters, and all dispositions which may be considered 
necessary for the proper working in Sweden of installations within the 
meaning of this Act, are made by the King. 

The following Royal Decree was issued in 1907 :— 


1. The working of installations of radiotelegraphy or radiotele- 
phony on board a foreign vessel not permanently moored in Swedish 
waters is, except in cases of distress, forbidden in those parts of the 
Swedish Archipelago and Swedish waters which are within a fixed 
distance of any radiotelegraphic installation established by the Ministry 
of Marine, or in the case of public stations, by the Ministry of Posts 
and Telegraphs. 

2. It is the duty of the authority charged with the promulgation 
of these provisions to communicate them to the navigators, in the way 
he judges most convenient, and likewise to inform the Governor of 
the Province involved. 

3. Whomsoever desires to work a station in a Swedish port on 
board a foreign vessel coming within the application of the above 
provisions, must apply to the Ministry of Marine for an authorisation 
to this end, and this Ministry, after consultation with the Ministry of 
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Telegraphs, will decide on the matter. If the authorisation applied for 
is granted, it is the duty of the Ministry of Marine to give the special 
directions with regard to the period and conditions of installations. 

4. Every contravention of this Decree, or of the regulations pre- 
scribed by the Ministry of Marine in virtue of Paragraph 2 above, will 
be subject to a fine of 25 to 1,000 kronen. 

The fines revert to the State. Fines not payable by reason of the 
insolvency of the delinquent are expurgated by terms of imprisonment 
as laid down in the Penal Code. 

5. The provisions of Paragraph 5 above do not apply to vessels of | 
war. 


SPAIN 


Spain has shown a keen interest in the developments of wireless 
telegraphy, for in 1899 sub-commissions were appointed by the 
Council of State of National Defence, which issued their periodical 
reports to the Spanish Government; and in 1905, by Royal Decree 
of May 21st, a Royal and permanent Commission was created, 
under the presidency of the Chief of the General Staff, com- 
prising representatives of the War, Navy and the Interior 
Ministries, previous to the Berlin Convention of Wireless Tele- 
graphy of 1906. 

By Royal Order of the President of Ministers and Minister 
of War of February oth and 17th, 1907, respectively, the Cortes 
of Spain were recommended to pass a law for establishing a 
wireless system for communication in Spain, which law was pro- 
mulgated on October 26th, 1907, followed by a Royal Decree of 
January 24th, 1908, declaring of national interest ‘‘ the construc- 
tion and erection of a net of wireless stations in the Peninsula 
and Canary and Balearic Islands, in order to carry out wireless 
communication between ships and shore stations, between the 
Balearic and Canary Islands and the Peninsula, Inland and Inter- 
national services.’’ In the same year a public company was 
formed; their tender was accepted and a concession granted for 
the installation of a number of stations and exploitation of the 
wireless service, for a term of 21 years and 8 months. The 
contract for this important net of wireless stations was success- 
fully carried out and is in course of completion by Marconi’s 
Wireless Telegraph Company, Limited, for the Compania 
Nacional de Telegrafia sin Hilos. 

In October of 1909 the Minister of Public Works called for 
public tenders for the carrying of mails by steamer between Spain 
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and its possessions in Africa, as well as to Central and South 
American countries, stipulating in the conditions of the tender 
that the ships of the firms tendering for the mail service should be 
provided with wireless apparatus—not only those carrying 
passengers, but also those carrying cargo and passengers; for the 
former the law to be in force from the date of accepting the tender, 
and the latter from January Ist, 1913. 

The following Royal Decree was issued during the past 
year :-— 

1. That from the first day of August, 1912, all Spanish mercantile 
ships shall be fitted with wireless telegraph apparatus, provided (a) they 
are engaged in carrying passengers or mails, and (b) that they carry 
more than fifty persons on board during a transatlantic voyage, includ- 
ing in this number the crew. 

2. The wireless telegraph apparatus shall have the necessary 
efficiency and be erected according to the instructions contained in the 
regulations issued by the Ministry of the Interior and the General 
Direction of Posts and Telegraphs, in order to put into force the Royal 
Decree of January 24th, 1908, and as a consequence of the International 
Congress of Berlin signed by the representatives of Spain on November 
3rd, 1906. 

3. This Royal Decree shall be communicated to the shipping com- 
panies, pointing out that wireless telegraph stations on board have to 
be approved by the Department. 

4. The shipping companies shall communicate with this centre 
through the harbour authorities when the installation has been com- 
pleted and is in a position to work efficiently, so that a technical com- 
mission may recognise and test it in order to issue a complete report 
of same, and to add the said report to the action with a view to finally 
sanctioning the service, according to previous permission of the War 
Office and of the Home Office. 

A Bill was also submitted before the Spanish Cortes to the 
effect that ‘‘no passenger shall embark in Spanish ports on any 
ship which has not been provided with wireless apparatus, the 
‘maritime authorities only granting the necessary authorisation 
-after ascertaining the good working order of the apparatus.”’ 
This Bill did not become law, but we understand that a further 
attempt will be made to give effect thereto. 


URUGUAY 


In January, 1912, the Uruguayan Government issued a Decree 
compelling ships carrying passengers between the harbours of 
the Republic and those of foreign countries to be fitted with wire- 
less telegraph installations :— 
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1. Commencing from May ist of the present year (1912) all the ships 
carrying passengers between the harbours of the Republic and those 
of foreign countries shall be fitted with radiotelegraph installations. 

2. The said installations shall be designed to receive and transmit 
telegrams up to a distance of not less than one hundred kilometres on 
the ships of river navigation, and four hundred kilometres on those of 
the oceanic navigation. 

3. The installations shall be permanently kept in good conditions 
of working, and capable of intercommunicating with the stations of the 
Republic. 

4. The stations shall be in charge of persons well acquainted with 
the use of radiotelegraph apparatus. 

5. The service of the stations shall be entirely in accordance with 
the provisions of the International Radiotelegraph Convention of Berlin. 

6. The agents of the companies will inform, before expiration of 
the time fixed, the General Inspector of the National Services of Wire- 
less Telegraphy of the characteristics, system, power, etc., of the radio- 
telegraph apparatus to be fitted on the ships of their companies. 

7. The ships which after expiration of the time fixed by Article 1 
have not complied with the provisions of this Decree, shall not be 
authorised to carry passengers in the harbours of the Republic. 


JAPAN 


THE regulations governing the Radiotelegraphic Service of Japan 
provide that :— 


Article 5:—The ordinary telegraphic rates for radiotelegrams 
originating in Japan or transmitted to some point in the Japanese 
Empire, or from Manchuria, transmitted by means of a coast station 
and forwarded by the telegraphic network of the Empire, are as 
follows : 

1. For radiotelegrams originating in Japan or going to a destina- 
tion in Japan proper (except the Bonins Islands), exchanged by 
the intermediary of a coast station in Japan proper. 

For radiotelegrams originating in or going to a destination in For- 
mosa, exchanged by the intermediary of a coast station of 
Formosa, or 

For radiotelegrams originating or going to destinations in Man- 
churia or in Korea, exchanged through the intermediary of a 
coast station in Manchuria: 

25 sen for 5 words. 
5 sen for every word over 5 words. 

2. For radiotelegrams originating in or going to a destination in 
the Islands of Bonins, in Korea, in Formosa, in Japanese 
Sakhalin, or in Manchuria, and exchanged through the inter- 
mediary of a coast station of Japan proper ; : 
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For radiotelegrams originating in or going to a destination in Japan 
proper, in the Islands of Bonins, in Korea, in Japanese Sakhalin 
or in Manchuria, and exchanged through the intermediary of 
a coast station of Formosa; or 

For radiotelegrams originating in or going to a destination in Japan 
proper, the Islands of Bonins, Formosa, or in Japanese Sak- 
halin, and exchanged through the intermediary of a coast 
station of Manchuria: 

State radiotelegrams, 25 sen for 5 words, 5 sen per word 
for every word over 5 words. 

Private radiotelegrams, 4o sen for every 5 words, 5 sen 
for every word over 5. 


CHINA 
Colony of Hongkong 


THERE are no wireless telegraph stations in operation in the 
Colony of Hongkong (February, 1913), but the Crown Agents 
for the Colonies are about to call for tenders for a 5 k.w. station, 
to be erected by the Government in Hongkong. 


It will be noticed from the following ordinances and regula- 
tions that the control of wireless telegraphy in the Colony of 
Hongkong is entirely in the hands of the Local Government. 
The first ordinance, which was passed in 1903, reads :— 


No. 7 OF 1903. 

An Ordinance to authorize and regulate the establishment 
and use of installations for the purpose of Wireless 
Telegraphy. 

BE it enacted by the Governor of Hongkong, with the advice 
and consent of the Legislative Council thereof, as follows :— 

1. This Ordinance may be cited for all purposes as The Wire- 
less Telegraphy Ordinance, 1903. 

2. The Governor may, whenever he shall deem it expedient to 
do so, licence the establishment and use within the Colony of 
installations for the purpose of wireless telegraphy. 

3. No person shall establish or use within the Colony any 
installation for the purpose of wireless telegraphy unless authorised 
to do so by a licence under this Ordinance. 

4. A licence under this Ordinance may be issued subject to 
such conditions and stipulations as the Governor may from time to 
time find desirable in the public interest. 

Passed the Legislative Council of Hongkong, this 8th day of 
July, 1903. 
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In 1909 the following was passed :— » 
No. 4 OF 1909. 
An Ordinance to amend The Wireless Telegraphy Ordinance, 
1903. 
BE it enacted by the Governor of Hongkong, with the advice 
and consent of the Legislative Council thereof, as follows :— 


1. This Ordinance may be cited as The Wireless Telegraphy 


Ordinance 1909 and shall be read and construed as one with the 


Wireless Telegraphy Ordinance 1903. 


2. The Governor may from time to time make Regulations 
as to the use of wireless telegraph apparatus on merchant ships 
whether British of Foreign while in the territorial waters of the 
Colony and may by such Regulations impose penalties for the 
breach thereof. 


Passed the Legislative Council of Hongkong, this 13th day of 
May, 1909. 


No. 42 OF I909. 


An Ordinance to amend the Wireless Telegraphy Ordinance, 
1903, and the Wireless Telegraphy Ordinance, 1909. 


BE it enacted by the Governor of Hongkong, with the advice 
and consent of the Legislative Council thereof, as follows :— 


1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Amendment Ordinance, 1909,’’ and shall be read and construed 
as one with the Wireless Telegraphy Ordinance, 1903, and the 
Wireless Telegraphy Ordinance, 1909, and this Ordinance and the 


said Ordinances may be cited together as ‘‘ The Wireless Tele-_ 


graphy Ordinances, 1903-1909.”’ 
2. The following shall be inserted and read as section 5 of the 
Wireless Telegraphy Ordinance, 1903 :— 


‘5. If any person establishes or uses within the Colony 
any installation for the purpose of wireless tele- 
graphy without a licence under this Ordinance he 
shall be guilty of a misdemeanour and shall be liable 
to imprisonment with or without hard labour for 
any term not exceeding one year or to a fine not 
exceeding one thousand dollars or both and in either 
case be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence, 
but no proceedings shall be taken against any 
person under this section except by order of the 
Governor.”’ 


face page is 


[Z 


Z 


Hon. R. Heaton Rhodes 


3 
(= 
3 
a 
@ 
N 
Zz 
a 
bi 
Eo) 
.—) 
@ 
1) 
% 
2 
E 
® 
i} 
ee 
~ 


edt 
ie ay the . 


Ape 


isa; ty 


See 


aay 
syd. 


iota 


| 


= 


‘ , = rn 


/ A ! 
a ad co aa ar 


Laws and Regulations—China 157 


3. Section 2 of the Wireless Telegraphy Ordinance, 1909, is 
hereby amended by the addition at the end thereof of the following 
words :— 

‘not exceeding one hundred dollars for each offence 
and may provide for the forfeiture on any such 
breach of any apparatus for wireless telegraphy 
installed or worked on such ships.” 

Passed the Legislative Council of Hongkong, this 9th day of 
December, 1909. 


In pursuance with the powers granted under Section 2 of 
Ordinance No. 4. of 1909, the following regulations with regard 
to the use of wireless telegraph apparatus on merchant ships 
were made by the Governor on the 23rd of April, 1910, and 
published on the 30th of April, 1910. 


1, All apparatus for wireless telegraphy on board a merchant 
ship in the territorial waters of the Colony shall be worked in such 
a way as not to interfere with (a) Naval signalling or (b) the work- 
ing of any wireless telegraph station lawfully established, installed, 
or worked in the Colony or the territorial waters thereof, and in 
particular the said apparatus shall be so worked as not to interrupt 
or interfere with the transmission of any messages between wire- 
less telegraph stations established as aforesaid on land and wireless 
telegraph stations established on ships at sea. 


2. No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used whilst such ship is in any of the 
harbours of the Colony except with the special or general per- 
mission. in writing of the Postmaster-General of the Colony. 


3. If at any time in the opinion of the Governor an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission 
of messages by wireless telegraphy the use of wireless telegraphy 
on board merchant ships whilst in the territorial waters shall be 
subject to such further rules as may be made by the Governor 
from time to time, and such rules may prohibit or regulate such 
use in all cases or in such cases as may be deemed desirable. 

4. These regulations shall not apply to the use of wireless 
telegraphy for the purpose of making or answering signals of 
distress. 

5. Every person who commits a breach of any of the above 
Regulations shall be guilty of a misdemeanour and shall be liable 
on summary conviction before a magistrate to a fine not exceeding 
one hundred dollars and shall also be liable to forfeit any apparatus 
for wireless telegraphy worked or used in contravention of the said 
Regulations. 
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6. No proceedings shall be taken against anv person under 
these Regulations except by order of the Governor. 


The tollowing Regulations were made under Section 2 of the 
Wireless Telegraphy Ordinance, 1909 (Ordinance No. 4 of 1909), 
on the 29th of April, 1912. 


The Regulations made by the Governor with regard to the 
use of wireless telegraph apparatus on merchant ships 
and published on the 30th of April, 1910, are hereby 
amended as follows :— 

Regulation 2 is hereby revoked and the following is sub- 
stituted therefor :— 

‘2, No apparatus for wireless telegraphy on board a 
merchant ship shall be worked or used whilst such 
ship is in any of the harbours of the Colony except 
with the special or general permission in writing of 
the Colonial Secretary of the Colony.”’ 


Weihaiwei 
No. 1 of 1904. 


1. It shall not be lawful for any person to use or establish any 
apparatus or installation for the purpose of operating a wireless elec- 
tric telegraph without a licence from the Commissioner on such 
terms and conditions as the Commissioner may from time to time 
prescribe. 

2. Any person who commits any offence against the provisions of 
this Ordinance shall be liable to a fine not exceeding $500 or in default 
of payment thereof to imprisonment for a term not exceeding six 
months, with or without hard labour. 


Shanghai 


WE understand that the Board of Communications at Peking is at 
present considering laws and regulations concerning wireless 
telegraphy. The existing wireless telegraph station at Shang- 
hai is governed by the regulations of the International 
Convention. 


BAHAMAS 


An Act to restrict the use of wireless telegraphy except under 
certain conditions (1902) :— 

1. This Act may be cited for all purposes as ‘‘ The Wireless Tele- 
graphy Restriction Act, 1902,”’ 
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2. From and after the passing of this Act it shall be unlawful 
for any person in these islands to transmit or receive messages across 
the seas by means of any wireless telegraphy whatsover (“‘ or to erect, 
construct, establish, or maintain any instrument or apparatus for the 
purpose of transmitting or receiving such messages ’’—added by an 
Act of 1903), unless such person shall have previously received the 
consent in writing, under the hand of the Colonial Secretary of the 
Governor in Council, authorising the same. 


3. Any person violating the provisions of this Act shall be liable, 
on summary conviction, to a penalty not exceeding #200, anything 
in the Magistrates’ Act, 1896, to the contrary notwithstanding. 


BARBADOS 


WIRELESS ACT, 1905. 


1. This Act may be cited as the Wireless and Submarine Tele- 
graph Act, 1905. 

2. (1) The West India and Panama Telegraph Company shall not 
lay down or maintain a new telegraph cable nor shall any other 
company or person lay down or maintain any telegraph cable upon 
the foreshore and bed of the sea except under and in accordance 
with an Act of the Legislature. 


(2) A person shall not establish any wireless telegraph station, 
or instal or work any apparatus for wireless telegraphy in any place 
in this island except under and in accordance with an Act of the 
Legislature. 


(3) If the West India and Panama Telegraph Company lays 
down or maintains a new telegraph cable or if any other company 
or person lays down or maintains any telegraph cable upon the fore- 
shore or bed of the sea without the authority of an Act of the Legis- 
lature in that behalf, the company or person shall be liable, on 
conviction before a Police Magistrate, to a penalty not exceeding 
too and shall forthwith remove the telegraph cable, and if the tele- 
graph cable be not removed within one day after such conviction the 
company or person shall be liable to a penalty not exceeding £(50 for 
each day thereafter during which the company or person shall fail 
to remove the telegraph cable. Provided, that the Governor-in-Execu- 
tive Committee may at any time after the expiration of one day from 
the date of the conviction cause the same to be removed and 
destroyed. 


(4) If any person establishes a wireless telegraph station without 
the authority of an Act of the Legislature in that behalf, or instals 
| K 
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or works any apparatus on any place in this island for wireless tele- 
graphy without such authority in that behalf he shall be liable, on 
conviction before a Police Magistrate, to a penalty not exceeding 
4100, and further be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without such authority. 

(5) If a Police Magistrate is satisfied by information on oath 
that there is reasonable ground for supposing that a wireless telegraph 
station has been established without legal authority in that behalf, 
or that any apparatus for wireless telegraphy has been installed or 
worked in any place within his jurisdiction without such authority 
in that behalf, he may grant a search warrant to any police officer 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station or place and 
to seize any apparatus which appears to him to have been used, or 
intended to be used, for wireless telegraphy therein. 

(6) No proceedings shall be taken under any of the provisions of 
this section except by order of the Governor. 


3. This Act shall continue in force until the 31st day of March, 
1907. (By an amending Act of 1908, this Act continues tn force until 
repealed by the Legislature.) 


BERMUDA 


THE WIRELESS TELEGRAPH ACT, 1903. 


1. From and after the passing of this Act it shall not be lawful 
for any person in these islands to transmit or receive messages across 
the seas (by an Act of 1910 this was amended by the addition of the 
words “‘ or between places in these islands ’’) by means of any wireless 
telegraphy, or to instal, erect, construct, establish, or maintain in these 
islands any instrument, apparatus, or other thing for the purpose of 
transmitting or receiving such messages, unless such person shall hold 
a written licence from the Governor authorising the same, and such 
licence shall be in force and unrevoked; and any person who shall 
offend against the provisions of this enactment shall be liable, on 
summary conviction before any two justices, for a first offence to a 
penalty not exceeding 425, and for a second or subsequent offence to 
a penalty not exceeding £100. 

2. Any licence issued by the Governor under this Act may at any 
time be revoked by him by a written notice given to the person to 
whom such licence was issued, or by the publicaticn of such revoca- 
tion in the Gazette, and after such revocation such person shall not 
be entitled to any privilege or protection by virtue of such licence. 

3. Any licence under this Act may be issued subject to such 
conditions and restrictions as the Governor may from time to time 
consider desirable in the public interest. 
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4. If any Justice of the Peace shall be satisfied from the in- 
formation on oath of any credible person that there is good reason 
to believe that any of the provisions of the first section of this Act 
have been or are being violated, he may issue a search warrant to 
any constable or constables authorising and requiring him or them, 
with or without assistants, at any hour of the day or night, to enter 
into, and go through and search, inspect and examine any premises 
where such violation is suspected to have been or to be committed 
for the purpose of ascertaining whether such violation has been or js 
being committed ; and if, upon such search, any instrument, apparatus, 
or other thing apparently used, or capable of being used, for the 
purpose of transmitting or receiving messages across the sea by wire- 
less telegraphy shall be found, it shall be lawful for such constable 
or constables to seize and carry away, or otherwise to secure the same ; 
and if, upon a hearing before any two Justices of the Peace, they 
shall adjudge and determine that any such instrument, apparatus, 
or other thing, has been used, or is capable of being used, for either 
of the purposes afcresaid, they may adjudge the same to be forfeited, 
and such forfeiture may be in addition to any penalty which may be 
imposed on any person under this Act in respect of such instrument, 
apparatus, or other thing. 

5. Any instrument, apparatus, or other thing which shall be 
adjudged to be forfeited under the provisions of this Act shall be sold 
or otherwise disposed of in such manner as the Governor shall direct, 
and if sold the net proceeds of such sale shall be paid into the public 
treasury, after payment thereout of such reward, if any, as the 
Governor shall award to the informer, or to any constable or constables 
executing the search warrant under which such articles were seized. 

6. This Act shall continue in force until and throughout the last 
day of December, 1907. (By the Wireless Telegraphy Act Continuing 
Act, 1907, the Act of 1903 is continued in force indefinitely.) 


1909. 

The Governor having informed the Legislature that a despatch 
has been received from the Secretary of State for the Colonies 
drawing attention to the desirability of making Regulations as to 
the use of Wireless Telegraphy apparatus on merchant ships, 
whether British or foreign, while in the territorial] waters in these 
islands, and it was deemed expedient to confer on the Governor in 
Council the power to make such Regulations as may be necessary 
for the purpose aforesaid, and the following Act came into force in 
March, 1909 :— 

1. It shall be lawful for the Governor in Council to make regu- 
lations as to the use of wireless telegraph apparatus on merchant 
ships, whether British or foreign, while in the territorial waters of 
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these islands, for preventing such apparatus being worked so as to 
interfere with naval signalling, or with the working of any wireless 
telegraph station lawfully established or worked in these islands, or 
with the transmission of messages between any such station and ships 
at sea. 


2. If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships whilst in the territorial waters of these islands 
shall be subject to such further regulations as may be made by the 
Governor from time to time, and such regulations may prohibit or 
regulate such use in all cases, or in such cases as may be deemed 
desirable. 


3. Any regulations made under this Act may impose fines for any 
breach thereof not exceeding £20 for a single offence, and not ex- 
ceeding £5 a day for a continuing offence, and such fines shall be 
recoverable with costs in any Court of Summary Jurisdiction consisting 
of any two Justices of the Peace. 


4. All regulations made under this Act shall become operative on 
the date of their publication in the Gazette, or on such later date 
as shall be fixed by the regulations for the purpose. 


BRITISH GUIANA 


1. This Ordinance may be cited as ‘‘ The Telegraph Ordinance, 
1903.”’ 

2. In this Ordinance ‘‘ Telegraph’’ means an electric, galvanic, 
or magnetic telegraph, and includes appliances and apparatus for 
transmitting or making telegraphic, telephonic or other communica- 
tion by means of electricity, galvanism or magnetism, whether the 
same be transmitted by means of wires or cables or without wires 
or cables. 

3. The Governor-in-Council shall have the exclusive privilege of 
establishing, maintaining and working telegraphs between the Colony 
and places outside of the Colony. 

Provided that the Governor-in-Council may grant a licence on 
such conditions and in consideration of such payments as he thinks 
fit, to any person, company or body corporate, to establish, main- 
tain, or work a telegraph between the Colony and any place or 
places outside the Colony; and 

Provided that nothing in this Ordinance shall apply to or in 
any way affect the rights already granted to the West India and 
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Panama Telegraph Company, Limited, under any Ordinance or 
Ordinances passed before the commencement of this Ordinance. 


ORDINANCE NO. 7 OF IgIO0. 


1. (1) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy in any place 
or on board any British ship registered in the Colony, except under 
and in accordance with a licence granted in that behalf by the 
Governor-in-Council. 


(2) A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship (whether British or foreign) whilst 
that ship is in the territorial waters of the Colony, otherwise than 
in accordance with regulations made in that behalf by the Governor- 
in-Council, and the Governor-in-Council may, by any such regula- 
tions, impose penalties recoverable summarily for the breach of any 
such regulations, not exceeding fifty dollars for each offence, and 
may provide for the forfeiture on any such breach of any apparatus 
for wireless telegraphy installed or worked on such ship. 


(3) If any person establishes a wireless telegraph station without 
a licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilty of a 
misdemeanour and be liable on summary conviction thereof to a 
penalty not exceeding fifty dollars, and, on conviction on indictment, 
to a fine not exceeding five hundred dollars, or to imprisonment, 
with or without hard labour, for a term not exceeding twelve months, 
and in either case be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence. 


(4) If a Justice of the Peace is satisfied by information on oath 
that there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked 
in any place or on board any merchant ship within his jurisdiction 
without a licence in that behalf or contrary to the provisions of the 
regulations made under sub-section two of this section he may grant 
a search warrant to any police officer or any officer appointed in 
that behalf by the Governor or the Postmaster-General and named 
in the warrant, and a warrant so granted shall authorise the officer 
named therein to enter and inspect the station, place or ship and to 
seize any apparatus which appears to him to be used or intended to 
be used for wireless telegraphy therein. 


(5) The expression ‘‘ wireless telegraphy ’’ means any system of 
communication by telegraph without the aid of any wire connecting 
the points from and at which the messages or other communications 
are sent and received: Provided, That nothing in this Ordinance shall 
prevent any person from making or using electrical apparatus for 
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actuating machinery or for any purpose other than the transmission 
of messages. 

2. This Ordinance may be cited as the Wireless Telegraphy 
Ordinance, IgIo. 


BRITISH HONDURAS 
ORDINANCE No. 13.—1903. 

1. It shall not be lawful for any person to use or establish any 
apparatus or installation for the purpose of operating a wireless electric 
telegraph without a licence from the Governor on such terms and 
conditions as the Governor may from time to time prescribe. 

2. Any person who commits any offence against the provisions of 
this Ordinance is guilty of a misdemeanour within the meaning of the 
Criminal Code. 


EAST AFRICA PROTECTORATE 


An Ordinance to provide for the regulation of Wireless Tele- 
graphy was issued on 2nd November, 1908 :— 


1. (1) A person shall not establish any wireless telegraph station or 
instal any apparatus for wireless telegraphy in any place except under 
and in accordance with a licence granted in that behalf by the 
Governor. 

(2) Every such licence shall be in such form and for such period 
as the Governor may determine, and shall contain the terms, condi- 
tions and restrictions on and subject to which the licence is granted, 
and any such licence may include two or more stations or places. 

(3) If any person establishes a wireless telegraph station without 
a licence in that behalf or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf he shall be guilty of an 
offence under this Ordinance, and on conviction he shall be liable 
to a fine not exceeding one thousand and five hundred rupees or to 
simple imprisonment for a term not exceeding twelve months or to 
both, and in either case be Hable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence, but no proceedings 
shall be taken against any person under this Ordinance except by 
the order of the Governor. 

(4) If a Magistrate is satisfied by information on oath that there 
is reasonable ground for supposing that a wireless telegraph station 
has been established without a licence in that behalf or that any 
apparatus for wireless telegraphy has been installed or worked in 
any place or on board any ship within his jurisdiction without a 
licence in that behalf, he may grant a warrant to any police officer 
or any other officer appointed in that behalf by the Governor and 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station or place or 
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ship and to seize any apparatus which appears to him to be used or 
intended to be used for wireless telegraphy therein. 

(5) The Governor may make regulations for prescribing the form 
and manner in which applications for licences under this Ordinance 
are to be made and fees payable on the grant of any such licence. 

(6) The expression ‘‘ Wireless Telegraphy ’? means any system of 
communication by telegraph as defined in the Indian Telegraph Act, 
1883, without the aid of any wire connecting the points from and at 
which the messages or other communications are sent and received. 
Provided that nothing in this Ordinance shall prevent any person 
from making or using electrical apparatus for actuating machinery 
or for any purpose other than the transmission of messages. 

Where the applicant for a licence proves to the satisfaction of 
the Governor that the sole object of obtaining the licence is to enable 
him to conduct experiments in wireless telegraphy, a licence for that 
purpose shall be granted, subject to such special terms, conditions 
and restrictions as the Governor may think proper, but shall not be 
subject to any rent or royalty. 

2. A person shall not work any apparatus for wireless telegraphy 
installed on any ship whilst that ship is in the Protectorate waters, 
otherwise than in accordance with regulations made in that behalf 
by the Governor, and the Governor may by any such regulations 
impose penalties for the breach of any such regulations not exceeding 
one hundred and fifty rupees for each offence and may provide for 
the forfeiture on any such breach of any apparatus for wireless 
telegraphy installed or worked on such ship. Save as aforesaid 
nothing in this Ordinance shall apply to the working of apparatus for 
wireless telegraphy installed on any foreign ship. 

3. The term ‘‘ship”’ includes steamers, sailing ships, dhows, 
lighters, rafts and every other form of boat. 

The term ‘“ Magistrate’? means a Magistrate holding a Sub- 
ordinate Court of the first or second class. 

4. This Ordinance may be cited: as the ‘‘ Wireless Telegraphy 
Ordinance 1908.”’ 


FALKLAND ISLANDS 


Tue following Ordinance relating to wireless telegraphy came into 
force on March 15, 1912 :— 


1. No person shall establish any wireless telegraph station or instal 
or work any apparatus for wireless telegraphy in any place or on board 
any British ship registered in the Colony except under and in accordance 
with a licence granted in that behalf by the Governor in Council. 

2. No person shall work any apparatus for wireless telegraphy 
installed on any merchant ship (whether British or foreign) whilst that 
ship is in the territorial waters of the Colony, otherwise than in 
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accordance with regulations made in that behalf by the Governor in 
Council, and the Governor in Council may, by any such regulations, 
impose penalties, recoverable before a Stipendiary magistrate or any 
two Justices of the Peace in a summary manner, for the breach of any 
such regulations, not exceeding twenty pounds for each offence, and 
may provide for the forfeiture on any such breach of any apparatus for 
wireless telegraphy installed or worked on such ship. 

3. If any person establishes a wireless telegraph station without a 
licence in that behalf or installs or works any apparatus for wireless 
telegraphy without a licence in that behalf he shall be guilty of a mis- 
demeanour and be liable on summary conviction thereof to a penalty not 
exceeding twenty pounds or to imprisonment not exceeding three months, 
and, on conviction in the Supreme Court, to a fine not exceeding one 
hundred pounds, or to imprisonment for a term not exceeding twelve 
months and in either case be liable to forfeit any apparatus for wireless 
telegraphy installed or worked without a licence. 

4. If a Justice of the Peace is satisfied by information on oath that 
there is reasonable ground for supposing that a wireless telegraph 
station has been established without a licence in that behalf, or that 
any apparatus for wireless telegraphy has been installed or worked in 
any place or on board any merchant ship within his jurisdiction without 
a licence in that behalf or contrary to the provisions of the regulations 
made under this Ordinance, he may grant a search warrant to any 
constable or to any officer appointed in that behalf by the Governor and 
named in the warrant, and a warrant so granted shall authorise the 
officer named therein to enter and inspect the station, place or ship and 
to seize any apparatus which appears to him to be used or intended to 
be used for wireless telegraphy therein. 

5. The expression ‘‘ wireless telegraphy ’? means any communica- 
tion by telegraph without the aid of any wire connecting the points from 
and at which the messages or other communications are sent and 
received: Provided that nothing in this Ordinance shall prevent any 
person from making or using electrical apparatus for actuating 
machinery or for any purpose other than the transmission of messages. 

6. The Wireless Telegraphy Ordinance, 1903, is hereby repealed. 

7. This Ordinance may be cited as the Wireless Telegraphy 
Ordinance, 1912. 


’ 


GAMBIA 


r2th February, 1903. 
An Ordinance to secure the control of all telegraphic establish- 
ments within the Colony and Protectorate in so far as may be 
necessary for the public safety :— 
1. No company, corporation, persons, or person whatsoever shall 
within the limits to which this Ordinance applies establish, maintain 
or use any telegraphic apparatus, mechanism or contrivance, of what 
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nature or kind soever the same may be, without due permission and 
licence under the hand of the Governor previously obtained for that 
purpose. 

It is hereby expressly declared that what is commonly known as 
‘‘ wireless telegraphy,’’ including the Marconi apparatus and any 
similar or other mechanism or contrivance whatsoever for the trans- 
mission of telegraphic messages without the employment of wires or 
cables, is a telegraphic apparatus, mechanism, or contrivance within 
the meaning of this section. 

2. It shall be lawful for the Governor-in-Council from time to 
time to make, and as he shall see fit repeal, alter or vary rules and 
regulations for all or any of the following purposes, viz. :— 

Licensing companies, corporations, or individuals to establish, 
maintain, or use any telegraphic apparatus, mechanism or contrivance, 
whether for the service of the public or for any private purpose. 

Attaching conditions, restrictions, and limitations to the exercise 
of the privilege by such licence conferred. 

Attaching suitable penalties and forfeitures’ to the contravention 
of the prohibition above contained in section 1 of this Ordinance, 
and to the breach of any rule or regulation made thereunder, and 
providing for the recovery thereof, summarily or otherwise. Provided 
that the penalty (over and above forfeiture) to be imposed for any one 
offence shall in no case exceed a fine of £200, or in default of pay- 
ment thereof imprisonment with or without hard labour for a period 
not exceeding twelve months. 

The exercise of all such powers and control over telegraphic 
establishments (by temporarily entering into possession thereof or 
otherwise) as may be necessary for the public safety, whether at all 
times or in any case of emergency which may arise. 

And generally for the better carrying out of the purposes of this 
Ordinance. 

Such rules and regulations shall come into force as from the 
date of publication thereof, subject to disallowance by His Majesty. 

3. Nothing in this Ordinance contained shall invalidate or impair 
any agreement now in force entered into between the Governor of 
this Colony, or the Imperial Government on behalf of the Govern- 
ment of this Colony, and any telegraph company, relative to the 
laying down or landing of any telegraphic cable, the removal, renewal, 
maintenance and use thereof, or to the payment of any subsidy to 
such company by the Government of this Colony or any other the 
like matter. 

4. This Ordinance may be cited for all purposes as ‘‘ The Tele- 
graphic Establishments (Maintenance of Control) Ordinance, 1903,” 
and shall apply to the whole Colony and Protectorate and to the 
territorial waters thereof. 
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GOLD COAST COLONY 


An Ordinance to regulate communication by Wireless Telegraphy 
was issued on 22nd September, 1903 :— 

1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1903.” 

2. No person shall establish or use any apparatus or installation 
for the purpose of communication by wireless telegraphy without a 
licence from the Governor. Any such licence may be granted on such 
terms and conditions as the Governor may prescribe. 

3. Any person who shall contravene the provisions of the pre- 
ceding section or any of the terms or conditions of any licence granted 
hereunder shall be guilty of an offence and shall on conviction before 
a District Commissioner be liable to a penalty not exceeding £,100 
or to imprisonment with or without hard labour for a period not 
exceeding six months or to both, and the apparatus or installation 
in respect of which the offence is committed shall be forfeited to 
His Maiesty. 

4. The Governor in Council may from time to time make, revoke 
or alter rules for further or better carrying into effect any of the 
purposes of this Ordinance, and such rules shall on publication in 
the ‘‘ Gazette’’ have the same effect as if enacted in this Ordinance. 


GRENADA 


THE WIRELESS TELEGRAPH ORDINANCE, 1903. 


1. In this Ordinance the term ‘‘ Wireless Telegraphy’’ means 
any system or installation, designed or constructed for the trans- 
mission or receipt of any messages or communications to or from a 
distant place by means of electric currents and signals generated by 
any apparatus or instrument which system, installation or instrument 
is unconnected by wire or other tangible attachment with such 
distant place. The term ‘‘ Wireless Telegram ’’ means any message 
or communication transmitted, or intended for transmission, by Wire- 
less Telegraphy. 

2. The Governor in Council and the servants of the Government 
of the Colony shall have the exclusive privilege of installing, erecting, 
maintaining, and using in this Colony apparatus intended for Wireless 
Telegraphy, and also the incidental services of transmitting, receiving, 
collecting or delivering Wireless Telegrams. 

3. It shall not be lawful for any person to instal, erect, maintain 
or use in this Colony any apparatus or instrument for the purpose of 
Wireless Telegraphy without having previously obtained from the 
Governor a licence in that behalf to be granted on such terms and 
conditions as the Governor may prescribe. 
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4. Any person contravening the provisions of this Ordinance shall 
be liable on conviction to a fine not exceeding Fifty Pounds, and the 
apparatus and installation in respect of which a conviction is obtained 
may by order of the Magistrate before whom such conviction is 
obtained be forfeited to the use of His Majesty the King. 

5. All proceedings under this Ordinance may be taken before the 
Magistrate of the Southern District or any other person appointed 
by the Governor for the purpose of hearing and deciding the case; and 
the mode of procedure shall be according to the law in force for the 
time being in respect of other offences punishable on summary con- 
viction. 

6. This Ordinance may be cited as ‘‘ The Wireless Telegraph 
Ordinance.”’ 


JAMAICA 


THE TELEGRAPH CONTROL Law, 1904. 


1. No person shall, within the Colony or any of its Dependencies, 
establish, maintain or use any telegraphic apparatus, mechanism, or 
contrivance, of what nature or kind soever the same may be, without 
due permission or licence under the hand of the Governor previously 
obtained for that purpose. 

It is hereby expressly declared that what is commonly known 
as “‘ wireless telegraphy,’’ including the Marconi apparatus and any 
similar or other mechanism or contrivance whatsoever for the trans- 
mission of telegraphic messages without the employment of wires or 
cables, is a telegraphic apparatus, mechanism, or contrivance within 
the meaning of this Section. 

2. It shall be lawful for the Governor in Privy Council from time 
to time to make and as he shall see fit repeal, alter or vary rules and 
regulations for all or any of the following purposes, viz :— 

Permitting or licensing any person to establish, maintain, or use 
any telegraphic apparatus, mechanism, or contrivance, whether for the 
service of the public or for any private purpose; 

Attaching conditions, restrictions, and limitations to the exercise 
of the privilege by such permission or licence conferred : 

Providing suitable penalties and forfeitures for the contravention 
of the prohibition above contained in Section 1 of this law, and to the 
breach of any rule or regulation made thereunder, and providing for 
the recovery thereof, summarily or otherwise; provided that the 
penalty (over and above forfeitures) to be imposed for any one offence 
shall in no case exceed a fine of Two Hundred Pounds, or in default 
of payment thereof imprisonment, with or without hard labour, for a 
period not exceeding twelve months ; 

The exercise of all such powers and control over telegraphic 
establishments (by temporarily entering into possession thereof or 
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otherwise) as may be necessary for the public safety, whether at all 
times, or in any case of emergency which may arise; 

And generally for the better carrying out of the purposes of this 
law. 

Such rules and regulations shall come into force as from the date 
of publication thereof in the Jamaica Gazette. 

3. Nothing in this law contained shall invalidate or impair any 
legal right already possessed by any telegraph or cable company, relative 
to the laying down or landing of any telegraphic cable, the removal, 
renewal, maintenance, and use thereof, or any other like matter. 

4. Law 1 of 1903 is hereby repealed. 


Law 21 OF 1909. 


The Direct West India Cable Company’s Law, 1gog. 

Whereas the Direct West India Cable Company, Limited, is 
desirous of establishing a wireless installation for communication 
between ships and the shore in Jamaica; 

And whereas under the provisions of Law 7 of 1904, entitled 
‘The Telegraph Control Law, 1904,’’ no person shall establish, 
maintain, or use within the Island of Jamaica, or any of its 
Dependencies, any apparatus or machine whereby communication 
by Wireless Telegraphy can be held between the said Island and 
ships, without having first obtained the sanction of and a Licence 
from the Governor ; 

And whereas a Licence to erect such a wireless station has 
been granted to the Direct West India Cable Company, Limited, 


by the Governor of Jamaica; 
Be it enacted by the Governor and Legislative Council of 


Jamaica, as follows :— 


1. The protection, rights, powers, and facilities already granted to 
The Direct West India Cable Company, Limited, under Law 16 of 
1898, entitled ‘‘ The Direct West India Cable Companv’s Law, 1808,”’ 
are granted and extended for the purposes of wireless telegraphy in- 
stallation to be installed by the company or worked and maintained by 
them in so far as they may be applicable to the satisfactory and efficient 
working and maintenance of a wireless station or stations. 

2. The Government of Jamaica shall acquire for the use and at the 
expense of the company a piece of land of sufficient dimensions at a 
place to be selected by the company and approved by the Government 
suitable and convenient for the economical erection, maintenance, and 
working of the installation, and when acquired such piece of land shall 
be conveyed to the company in fee simple, or if the Government of 
Jamaica possesses a piece of land of sufficient dimensions at a place 
approved by the company suitable and convenient for the economical 
erection, maintenance, and working of the installation and which the 
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Government considers it desirable the company should have, the 
Government may sell the said piece of land at a price to be mutually 
agreed upon, or the Government may rent it to the company on such 
terms as may be agreed on during the period of the licence or for so 
long as the company may continue to work a wireless station or 
stations. 

The acquisition of land by the Government of Jamaica under this 
section shall be deemed as an acquisition for public work within the 
meaning of the Public Lands Acquisition Law, 1897 (Law 31 of 1897). 


MAURITIUS 


An Ordinance (No. 33) was issued in 1903 empowering the 
Governor to grant or withhold leave to erect receiving and trans- 
mitting stations for Wireless Telegraphy. 

Clause 1 reads :— 

No telegraphic or electrical station, apparatus, machinery, or 
implements whatsoever, for the purpose of electrical com. 
munications, transmission, emission, or reception of messages, 
by what is generally known as “‘ wireless telegraphy,’’ between 
any places in Mauritius, or between any place in Mauritius 
with any place out of Mauritius, shall be erected or used in any 
place in Mauritius, whether on public or private property, 
without the sanction of the Governor previously obtained. 

Section 2 reads :— 

The Governor may refuse such sanction or grant it under such con- 
ditions as he may think fit. 

By Section 3 :— 

The word ‘‘ place’? in paragraph (1) shall include any ship or 
floating conveyance within or without the waters of Mauritius, 
except vessels of His Majesty’s Navy. 

Clause 2 :— 

Any person contravening any of the provisions of this Ordinance 
shall be liable to a fine not exceeding 5,000 rupees, and every 
apparatus, machinery, or implement used in, or connected 
with, the commission of the offence shall be forfeited. 

Clause 3 :— 

The Court may further order, on the application of the Ministére 
Public, or person authorised by the Ministére Public, the im- 
mediate pulling down or removal of any building, apparatus, 
machinery, or implement used in the commission of the 
offence. | 


The Wireless Telegraphy Ordinance No. 33 of 1903 has been 
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amended by the Wireless Telegraphy (Amendment) Ordinance, 
1912, the effective clause (t) of which reads :— 

It shall be lawful for the Governor in Executive Council to make 
regulations concerning the use of wireless telegraphy on board 
merchant ships, whether British or foreign, while in the 
territorial waters of this Colony. 


NORTH NIGERIA 


THE following Proclamation providing for the control by the 
Governor of electrical communication by Wireless Telegraphy was 
issued in 1904 :— 

1. This Proclamation may be cited as the Wireless Telegraphy 
Proclamation. 

2. No person shall import, keep, use or establish any apparatus 
or installation for transmission of messages by wireless telegraphy 
without previously obtaining from the Governor a licence setting 
forth the terms and conditions upon which the same is granted. 

3. Any person infringing this Proclamation shall be liable upon 
conviction in addition to confiscation of every such apparatus and 
installation to a penalty not exceeding £500 or in default to im- 
prisonment for a term not exceeding twelve months or to both. 

4. It shall be lawful for the Governor from time to time by 
Proclamation to prescribe the terms and conditions upon which, if 
at all, such licence is granted. 


NORWAY 


Tue Norwegian State Telegraph Department issued in December, 
1908, the following ‘‘ Notice to Mariners ’’ applying to wireless 
telegraph equipments on board ships in Norwegian territorial 
waters :— . 


1. Wireless telegraph or wireless telephone stations on board foreign 
vessels must not be employed, except by special permission, within 
Norwegian territorial waters. Requests for such permission must be 
sent to the Telegraph Department, which will communicate its decision 
after conference with the Marine Department. 

2. Permission to use the stations on board foreign vessels, when 
within Norwegian territorial boundaries, may be restricted to certain 
fixed places, or to certain fixed periods of the 24 hours. Correspondence 
by means of the wireless apparatus shall be at once suspended whenever 
it shall be so desired by the Telegraph Department, the Marine Depart- 
ment, or by any one of the coast stations under their authority. 

3. During the stay of a vessel in a Norwegian harbour, within a 
distance of 5 kilometres (2 />ths miles) from the nearest telegraph station, 


Hon. H. J. B. Woods 


(Postmaster-General, Newfoundland). 
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the station on board a foreign vessel must not be employed for telegraph- 
ing either with Norwegian or foreign coast stations. Without special 
permission, the station during a vessel’s stay in a Norwegian harbour 
must not be employed for communicating with other ship station, except 
for the purpose of preventing accidents. 


4. The regulations above mentioned do not, however, apply to 
stations on board vessels of war belonging to foreign powers, which 
carry on mutual correspondence. Such stations are, however, bound to 
submit themselves to the regulations contained in the second clause of 
Section 2. 


5. Whenever the station on board a foreign vessel is employed 
during her stay in Norwegian territorial waters, this shall be done 
subject to the regulations contained in the International Telegraph 
Convention, with the rules pertaining thereto. 


The law of July 16th, 1907, reads as follows :— 


1. Stations or establishments of wireless telegraphy or telephony 
can be installed and worked within, as well as without, the limits 
of the kingdom, on vessels carrying the Norwegian flag and not belong- 
ing to the Norwegian Navy, after a grant of a licence from the King 
or a person authorised by him, on certain definite conditions and for 
a prearranged period of time. This licence can be annulled at any 
time if the provisions therein established are not observed. 


Transmission by wireless telegraphy or telephony on vessels sailing 
under foreign flags in Norwegian territorial waters—even when the 
vessels have received a concession from the authorities of the foreign 
country—can only be carried out on condition of conforming to the 
regulations made by the King, or by the person authorised by him, 
who, moreover, is empowered to forbid, if necessary and circumstances 
demand it, all telegraphic or telephonic transmission. 


2. The exceptions mentioned in the law of April 29th, 1899, under 
Article 1, Paragraph 2, relative to the working of establishments for 
common or private use, or concerning establishments created by railway 
companies for their own use, are not applicable to the working of 
establishments of wireless telegraphy or telephony. 


3. Every contravention of the present law will be subject to the 
penalties prescribed in Article 6 of the law of April 9th, 1899. 


The following regulations are based on the law of July roth, 
1907, and were approved by the Royal Decree of October 24th, 
1908 :— 

1. No radiotelegraphic station on board a foreign vessel within the 
limits of Norwegian territorial waters can be used without a special 


licence, 
i 
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Application for such licence must be made to the Ministry of 
Telegraphs, which Ministry, after consultation with the Ministry of 
Marine, will decide on the application. 

2. The licence granting the right to use wireless telegraphic 
stations within the radius of Norwegian territorial waters may be 
limited to definite places and to fixed hours of the day. 

Wireless transmission of messages must be stopped immediately 
on the order of the Ministry of Telegraphs, Ministry of Marine, or of 
any coast station established by the aforesaid Ministries. 

3. If the vessel is in a Norwegian port situated within a radius of 
5 kilometres from the nearest telegraphic station, the station on board 
the vessel cannot communicate either with Norwegian coast stations 
or with foreign coast stations. 

Without a special licence, a wireless station on board a vessel in 
a Norwegian port cannot be used for the exchange of messages with 
other ship stations, unless for the purpose of advising accidents. 

4. However, the preceding provisions do not apply to foreign ships 
of war, as far as the interchange of messages between themselves is 
concerned. 

It is the duty, nevertheless, of stations on board foreign warships 
to conform to the provisions in Article 2, Paragraph 2, above. 

5. If a station is used when a ship is in Norwegian territorial 
waters this station must conform to the provisions of the International 
Telegraphic Convention, and the regulations appended thereto. 


NYASALAND PROTECTORATE 


1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1908.”’ 


2. No person shall establish or use any apparatus or installation 
for the purpose of operating wireless telegraphs without a licence 
from the Governor. 


Any person contravening this section shall be liable on conviction 
to a fine not exceeding #100 or to imprisonment with or without 
hard labour for a term not exceeding twelve months with or without 
the option of a fine, and in addition any apparatus or installations 
in respect of which an offence under this section is committed may 
be forfeited and sold or disposed of as the Governor may direct. 


3. The Governor in Council may from time to time make, and 
when made shall publish in the Gazette, rules prescribing the terms 
and conditions upon which licences to establish or use apparatus or 
installations for the purpose of operating wireless telegraphs may 
be granted, and may impose a penalty on conviction for breach of 
any rules so made of a fine not exceeding £50 or imprisonment 
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with or without hard labour for a term not exceeding six months 
with or without the option of a fine, and such Rules may further 
provide for forfeiture and sale or disposal as the Governor may 
direct of any such apparatus or installations as aforesaid. 


SAINT HELENA 
Tue following Ordinance provides for the regulation of wireless 
telegraphy :— 

I. From and after the passing of this Ordinance the Governor-in- 
Council may make regulations as he may deem requisite for regulating 
the use of wireless telegraphy on merchant ships whether British or 
foreign while in the territorial waters of this Colony. 

2. The Master of any ship and any person who shall act in contra- 
vention of any regulation now published or which may hereafter be 
published shall be liable on conviction to a penalty not exceeding ten 
pounds. 

3. This Ordinance may be cited as ‘‘ The Wireless Telegraphvy 
Ordinance, 1912.” 

REGULATIONS. 

Made by the Governor-in-Council under Ordinance No. 7 of 1912, 
entitled ‘‘An Ordinance to provide for the Regulation of Wireless 
Telegraphy.”’ 

(1) All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of this Colony shall be worked in such a 
way as not to interfere with (a) naval signalling or (b) the working of 
any wireless telegraph station lawfully established, installed, or worked 
in the Colony or the territorial waters thereof, and in particular the 
said apparatus shall be so worked as not to interrupt or interfere with 
the transmission of any messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph stations 
established on ships at sea. 

(2) No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used whilst such ship is in any of the 
harbours of this Colony except with the special or general permission 
of the Governor. 

(3) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships while in the territorial waters shall be subject 
to such further rules as may be made by the Governor from time to 
time, and such rules may prohibit or regulate such use in all cases 
as may be deemed desirable. 

(4) These Regulations shall not apply to the use of wireless 
telegraphy for the purpose of making or answering signals of distress. 

L2 
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SAINT LUCIA 
Wireless Telegraphy Ordinance 


No. 10 of 1912. 


1. This Ordinance may be cited as the Wireless Telegraphy 
Ordinance, 1912. 

2. In this Ordinance ‘‘ wireless telegraphy’’ means any system 
of communication by telegraph without the aid of any wire connecting 
the points from and at which the messages or other communications 
are sent or received: Provided that nothing in this Ordinance shall 
‘prevent any person from making or using electrical apparatus for 
actuating machinery or for any purpose other than the transmission 
of messages. 

3. (a) A person shall not establish any wireless telegraph station 
or instal or work any apparatus for wireless telegraphy in any place 
or on board any ship registered in the Colony except under and in 
accordance with a licence granted in that behalf by the Governor. 

(b) Every such licence shall be in such form and for such period 
as the Governor may determine, and shall contain the terms, con- 
ditions and restrictions on and subject to which it is granted. 

4. A person shall not work any apparatus for wireless telegraphy 
installed on any merchant ship, whether British or foreign, while that 
ship is in the territorial waters of the Colony, otherwise than in 
accordance with regulations under this Ordinance. 

5- (a2) The Governor may from time to time make regulations 
for carrying into effect the purposes of this Ordinance, and such 
regulations shall on publication in the Gazette have the same effect 
as if enacted in this Ordinance. 

(b) The regulations in the Schedule to this Ordinance shall have 
effect except in so far as they may be amended or rescinded by regula- 
tions made under the authority of this section. 

(c) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships while in the territorial waters of the Colony 
shall be subject to such further regulations as may be made by the 
Governor from time to time, and such regulations may prohibit or 
regulate such use in all cases or in such cases as may be deemed 
desirable. 

6. If a Magistrate is satisfied by information on oath that there 
is reasonable ground for suspecting that a wireless telegraph station 
has been established without a licence in that behalf, or that any 
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apparatus for wireless telegraphy has been installed or worked in any 
place or on board any merchant ship without a licence in that behalf 
or contrary to the provisions of any regulations made under this 
Ordinance or of any licence granted under this Ordinance, he may 
grant a search warrant to any police officer or any person appointed 
in that behalf by the Chief of Police and named in the warrant, and 
a warrant so granted shall authorise the police officer or person named 
therein to enter and inspect the station, place or ship and to seize 
any apparatus which appears to him to be used for wireless telegraphy 
therein. 

7. (a) Any person who shall offend against any provision of this 
Ordinance or any of the regulations made thereunder shall be liable 
on summary conviction for every such offence to a fine not exceeding 
fifty pounds, and upon such conviction the Court may order that any 
apparatus for wireless telegraphy in connection with which the offence 
was committed shall be seized and forfeited. 

(b) Proceedings shall be taken before the First District Court on 
the complaint of the Chief of Police or of any person thereto authorised 
by him in writing, and the procedure shall be the same as the procedure 
for the time being in force in respect of offences punishable on summary 
conviction. 

8. The Wireless Telegraph Ordinance, 1903, is hereby repealed. 


SCHEDULE—SECTION 5 (2). 


Regulations 


1. All apparatus for wireless telegraphy on board a merchant ship 
in the territorial waters of the Colony shall be worked in such a way 
as not to interfere with 

(a) Naval signalling, or 

(b) the working of any wireless telegraph station lawfully estab- 

lished, installed or worked in the Colony or the territorial 
waters thereof; and in particular the said apparatus shall be 
so worked as not to interrupt or interfere with the transmission 
of any wireless messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph stations 
established on ships at sea. 

2. In these Regulations ‘‘ naval signalling ’? means signalling by 
means of any system of wireless telegraphy between two or more ships 
of His Majesty’s Navy, between ships of His Majesty’s Navy and naval 
stations, or between a ship of His Majesty’s Navy or a naval station 
and any other wireless telegraph station whether on shore or on any 
ship. 

3. No apparatus for wireless telegraphy on board a merchant ship 
shall be worked or used while such ship is in any harbour or bay of the 
Colony except with the special or general permission of the Governor. 
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4. For the purpose of any proceedings under these regulations the 
master or person being or appearing to be in command or charge of any 
ship shall be deemed to have authorised and to be responsible for the 
use or working of any apparatus on board such ship. 

s. Any summons or other document in any proceedings under these 
regulations shall be deemed to have been duly served on the person to 
whom the same is addressed by being left on board the ship on which 
the offence is charged to have been committed with the person being 
or appearing to be in charge or command of the ship. 


6. These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 
Passed the Legislative Council this 25th day of November, 1912. 


SAINT VINCENT 


18TH FEBRUARY, 1904. 


1. In this Ordinance the term ‘‘ Wireless Telegraphy’’ means 
any system or installation designed or constructed for the trans- 
mission or receipt of any messages or communications to or from a 
distant place by means of electric currents and signals generated by 
any apparatus or instrument, which system, installation or instrument 
is unconnected by wire or other tangible attachment with such distant 
place. The term ‘‘ Wireless Telegram ’’ means any message or com- 
munication transmitted, or intended for transmission, by Wireless 
Telegraphy. 

2. The Governor in Council and the servants of the Government 
of the Colony, shall have the exclusive privilege of installing, erecting, 
maintaining and using in this Colony apparatus intended for Wireless 
Telegraphy, and also the incidental services of transmitting, receiving, 
collecting or delivering Wireless Telegrams. 


3. It shall not be lawful for any person to instal, erect, maintain 
or use in this Colony any apparatus or instrument for the purpose of 
Wireless Telegraphy without having previously obtained from the 
Governor a licence in that behalf to be granted on such terms and 
conditions as the Governor may prescribe. 


4. Any person contravening the provisions of this Ordinance shall 
be liable on conviction to a fine not exceeding Fifty Pounds or in 
default of payment thereof to imprisoment with or without hard labour 
for any term not exceeding four months, and the apparatus and in- 
stallation in respect of which a conviction is obtained may, by order 
of the Magistrate before whom such conviction is obtained, be 
forfeited to the use of His Majesty the King. 


5. All proceedings under this Ordinance may be taken before the 
Magistrate of the First District or any other person appointed by the 


Laws and Regulations—Seychelles Islands 179 


Governor for the purpose of hearing and deciding the case; and the 
mode of procedure shall be according to the law in force for the time 
being regulating the proceedings before Justices. 


6. This Ordinance may be cited as ‘‘ The Wireless Telegraph 
Ordinance, 1904.”’ 


AN ORDINANCE TO AMEND THE WIRELESS TELEGRAPHY ORDINANCE, 1904. 


1, (1) This Ordinance may be cited as ‘‘ The Wireless Telegraph 
Amendment Ordinance, 1912,’’ and shall be read as one with ‘‘ The 
Wireless Telegraph Ordinance, 1904,’’ and may be cited therewith as 
the Wireless Telegraph Ordinances, 1904 and 1912. 


(2) ‘‘ The Wireless Telegraph Ordinance, 1904,”’ is herein referred 
to as the principal Ordinance. 


2. The Governor in Council may make regulations— 


(a) Prescribing the form and manner in which applications for 
licences under the principal Ordinance are to be made and 
the fees payable on the grant of any such licence; 


(b) Governing the use of wireless telegraph apparatus on mer- 
chant ships, whether British or foreign, while in the terri- 
torial waters of the Colony; and 


(c) Generally for the purpose of carrying the principal Ordinance 
into effect. 


3. Any person committing a breach of any regulation made under 
this Ordinance shall be liable, on summary conviction, to a fine not 
exceeding £20. 


SEYCHELLES ISLANDS 


1. (1) No telegraphic or electrical station, apparatus, machinery, 
or implements whatsoever, whether for the purpose of electrical com- 
munications by what is generally known as ‘‘ wireless telegraphy,”’ 
or for any other purpose connected with the transmission, emission, 
or reception of messages between the Seychelles Islands and any 
place within or outside the Seychelles Islands, shall be erected or 
used in any place in the Seychelles Islands, whether on private pro- 


perty or not, without the sanction of the Administrator previously 
obtained. 


(2) The Administrator may refuse such sanction or grant it under 
such conditions or restrictions as he may think fit. 


(3) The word ‘place’? in sub-section (1) shall include any ship 
or floating conveyance within or without the Seychelles waters, except 
vessels of His Majesty’s Navy. 


2. Any person contravening any of the provisions of this Ordin- 
ance shall be guilty of an offence and shall be liable, on prosecution 
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before the Court of Seychelles, to a fine not exceeding 5,000 rupees 
(Rd. 5,000), and every apparatus, machinery, or implement used in, 
or connected with, the commission of the offence shall be forfeited. 

3. The Court may further order, on the application of the Crown 
Prosecutor, or of any person authorised by the Administrator to that 
effect, the immediate destruction, pulling down, or removal of any 
building, apparatus, machinery, or implements used in the commis- 
sion of the offence. 

4. All prosecutions against this Ordinance shall be instituted at 
the instance of the Crown Prosecutor or Inspector of Police or any 
person authorised by the Administrator to that effect. 

5. This Ordinance may be cited as ‘‘The Telegraphic and 
Electrical Stations Ordinance, 1903.” 


SIERRA LEONE 


AN ORDINANCE TO AMEND ‘‘ THE WIRELESS TELEGRAPH ORDINANCE, 
1903,’ REGULATIONS. 


No. 19 of 1912. 


BE it enacted by the Governor of the Colony of Sierra Leone, 
with the advice and consent of the Legislative Council thereof, 
as follows :— 

1. This Ordinance may be cited as the Wireless Telegraphy 
Amendment Ordinance, 1912. 

2. (1) A person shall not work any apparatus for wireless tele- 
graphy installed on a merchant ship, whether British or foreign. 
whilst that ship is in the territorial waters of the Colony, otherwise 
than in accordance with the regulations contained in the Schedule 
to this Ordinance. 

(2) The Governor-in-Council may amend, vary or revoke any of 
the regulations contained in the Schedule to this Ordinance and may 
make any other regulations, and such last-mentioned regulations 
shall be of the same effect as if they were contained in this Ordinance. 

3. Any person acting in contravention of any regulation con- 
tained in or made under this Ordinance, shall be guilty of an offence 
and, on summary conviction thereof, shall be liable to a penalty not 
exceeding One hundred pounds, or to imprisonment, with or without 
hard labour, for any period not exceeding Twelve calendar months. 


The Schedule. 

(1) All apparatus for wireless telegraphy on board a merchant 
ship in the territorial waters of the Colony shall be worked in such 
a way as not to interfere with (a) naval signalling, or (b) the working 
of any wireless telegraph station lawfully established, installed or 
worked in the Colony or the territorial waters thereof, or in the 
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Protectorate, and in particular, the said apparatus shall be so worked 
as not to interrupt or interfere with the transmission of any messages 
between wireless telegraph stations established as aforesaid on land 
and wireless telegraph stations established on ships at sea. 

(2) No apparatus for wireless telegraphy on board a merchant 
ship shall be worked or used whilst such ship is in any of the harbours 
of the Colony, except with the special or general permission of the 
Governor. 

(3) If at any time, in the opinion of the Governor, an emergency 
has arisen in which it is expedient for the public service that His 
Majesty’s Government should have control over the transmission of 
messages by wireless telegraphy, the use of wireless telegraphy on 
board merchant ships, while in the territorial waters, shall be subject 
to such further rules as may be made by the Governor-in-Council from 
time to time, and such rules may prohibit or regulate such use in all 
cases or in such cases as may be deemed desirable. 

(4) These regulations shall not apply to the use of wireless tele- 
graphy for the purpose of making or answering signals of distress. 

Passed by the Legislative Council the 22nd of November, 1912. 


SOMALILAND PROTECTORATE 


1. This Ordinance may be cited as ‘‘ The Wireless Telegraphs 
Ordinance, 1908.”’ 

2. No person shall use or establish any apparatus or installation 
for the purpose of operating wireless telegraphs without a licence 
from the Commissioner. 

Any person contravening the terms of this section shall be liable 
On conviction to a fine not exceeding £100, or to imprisonment for a’ 
term not exceeding twelve months with or without hard labour; and 
any apparatus or installation in respect of which an offence under 
this section is committed may be forfeited and sold or disposed of 
as the Commissioner may direct. 

3. It shall be lawful for the Commissioner from time to time 
by rules to prescribe the terms and conditions upon which licences 
to use or establish apparatus or installations for the purpose of 
Operating wireless telegraphs may be granted. 


SOUTHERN RHODESIA 


1. The term ‘‘ electric telegraph ’’ whenever used in the ‘“‘ Electric 
Telegraph Act, 1861,’’ or any law amending the same or relating to 
‘electric telegraphs,’’? shall be interpreted as including any system 
or means of conveying signs, signals, or communications by electricity, 
magnetism, electro-magnetism, or other like agency, and whether with 
or without the aid of wires; and including the system commonly 
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known as wireless telegraphy, or aetheric signalling, and any im- 
provements or developments of such system; and the term “‘ line of 
electric telegraph’’ shall be interpreted as including any apparatus, 
instrument, mast, standard, wire, substance, matter, or thing what- 
ever, which is, or may be, used for the purpose of sending, trans- 
mitting, conveying, or receiving such signs, signals, or communica- 
tions. 

2. The meaning of the term ‘‘ person” shall be further extended 
so as to include individuals, partnerships, companies, and corporations. 


_ 3. The provision of the first section of the said Act as to its 
application to Southern Rhodesia shall be read and construed as 
including the territorial waters thereof. 


4. Within Southern Rhodesia, or the territorial waters thereof, no 
person not thereto expressly authorised by some law shall erect or 
make use of any mast, standard, or apparatus of any kind, for the 
purpose of signalling without wires by means of electricity, magnetism, 
electro-magnetism, or other like agency, or shall erect or construct any 


line of electric telegraph, except under a licence to be granted by the 
Administrator. 


5. The Administrator may authorise the issue of a licence for the 
establishment or use of any apparatus or installation for the trans- 
mission of signs, signals, or communications, by electric telegraph, 
with or without the aid of wires, and may revoke the same at any 
time, and there shall be payable annually in respect of such a licence, 
such sum not exceeding One Hundred Pounds sterling, as may be 
fixed by regulation. 


6. The terms and conditions of such licence, and the duration 
thereof, shall be subject to such regulations as may from time to time 
be made by the Administrator. 


7. Any person who shall establish or use, or attempt to establish 
or use, any such apparatus or installation as is mentioned in Sections 
1 and 4 of this Ordinance, in contravention of the provisions thereof, 
or of any other law relating to electric telegraphs, or of any regulation 
thereunder, shall be liable upon conviction to forfeit all apparatus so 
used, and to a penalty not exceeding Two Hundred and Fifty Pounds, 
and, in default of payment, to imprisonment, with or without hard 
labour, for a period not exceeding three months, and, in case of a 
second or subsequent conviction, in addition to such forfeiture to a 
penalty not exceeding Five Hundred Pounds, or in default of payment 
to imprisonment, with or without hard labour, for a period not ex- 
ceeding six months. 


8. Any Magistrate or Justice of the Peace before whom informa- 
tion shall be given on oath by credible persons, that the provisions of 
this Ordinance are being, or haye been, or are likely to be infringed, 
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may issue a search warrant, and authorise the seizure of any instru- 
ments, apparatus or appurtenances reasonably suspected to be intended 
for use in such contravention. 

g. Notwithstanding the provisions of Section 4 of ‘‘ The Electric 
Telegraph Act, 1861,’’ all regulations made under the authority of 
that Act shall be published in the Gazette, and be subject, mutatis 
mutandis, to the provisions of Section 7 of Act No. 5 of 1883 of the 
Cape of Good Hope. 

10. This Ordinance may be cited as the ‘‘ Electric Telegraph 
Amendment Ordinance, 1904,’? and shall be read as one with ‘‘ The 
Electric Telegraph Act, 1861,’’ of the Cape of Good Hope, and the 
‘‘ Telegraph Protection Ordinance, 1go1,’’ and the said laws may be 
cited together as the ‘‘ Electric Telegraph Laws, 1861 to 1904.”’ 


SOUTH NIGERIA 


1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance.”’ 

2. No person shall establish or use any apparatus or installation 
whatsoever for the purpose of or in any way connected with electrical 
communication by any system of wireless telegraphy without pre- 
viously obtaining from the Governor a licence setting forth the terms 
and conditions upon which the same is granted. 

3. Any person infringing any of the provisions of the previous 
section shall be liable upon summary conviction before the Chief 
Justice, or a Judge of the Supreme Court, to a penalty not exceeding 
41,000, or imprisonment for twelve months. 

4. The Governor may from time to time by Order in Council, 
prescribe the terms and conditions upon which, if at all, such licences 
will be granted. 

AMENDING ORDINANCE. 

1. This Ordinance may be cited as the Wireless Telegraphy 
(Amendment) Ordinance, 1912, and shall be read and construed as 
one with the Wireless Telegraphy Ordinance which is hereinafter 
referred to as the Principal Ordinance. 

2. Section 4 of the Principal Ordinance is hereby repealed and the 
following section substituted therefor :— 

4. The Governor in Council may, from time to time, by Order :— 

(i.) Prescribe the terms and conditions upon which, if at all, such 
licences as are required by section two will be granted; 

(11.) make, and, from time to time, as he shall see occasion, alter 
or add to regulations for governing the use of all wireless 
telegraph apparatus on all merchant ships whatsoever while 
in the territorial waters of the Colony and Protectorate of 
Southern Nigeria. 
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STRAITS SETTLEMENTS 


ORDINANCE 25, dated 16th December, 1912, provides for the 
regulation of Wireless Telegraphy :— 

1. This Ordinance may be cited as ‘‘ The Wireless Telegraphy 
Ordinance, 1912.”’ 

2. The expression ‘‘ wireless telegraphy’’ means any system of 
communication by telegraph as defined by ‘‘ The Telegraph Ordinance, 
1895,’’ without the aid of any wire connecting the points from and 
at which the messages or other communications are sent or received : 

Provided that nothing in this Ordinance shall prevent any person 
from making or using electrical apparatus for actuating machinery or 
for any purpose other than the transmission of messages. 

3. The Governor may, whenever he shall deem it expedient to do 
so, licence the establishment of any wireless telegraph station or the 
installation or working of any apparatus for wireless telegraphy in any 
place in the Colony or on board any British ship registered in the 
Colony. 

4. (1) No person shall establish any wireless telegraph station or 
instal or work any apparatus for wireless telegraphy in any place in 
the Colony or on board any British ship registered in the Colony 
except under and in accordance with a licence granted in that behalf 
by the Governor. 

(2) Every such licence shall be in such form and for such period 
as the Governor in Council may determine, and shall contain such 
terms, conditions and restrictions on and subject to which the licence 
is granted as the Governor shall consider desirable in the public 
interest. 

5. (1) If any person establishes a wireless telegraph station with- 
out a licence in that behalf or instals or works any apparatus for 
wireless telegraphy without a licence in that behalf he shall be liable 
to a fine not exceeding one thousand dollars or to imprisonment of 
either description for a term not exceeding twelve months, and in 
either case be liable to forfeit any apparatus for wireless telegraphy 
installed or worked without a licence, but no proceedings shall be 
taken against any person under this Ordinance except with the 
previous sanction of the Public Prosecutor. 

(2) If a magistrate is satisfied by information on oath that there 
is reasonable ground for believing that a wireless telegraph station 
has been established without a licence in that behalf or that any 
apparatus for wireless telegraphy has been installed or worked in any 
place or on board any ship within the jurisdiction without a licence in 
that behalf he may grant a search warrant to any police officer to 
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enter and inspect the station, place or ship and to seize any apparatus 
which appears to him to be used or intended to be used for wireless 
telegraphy therein. 


6. (1) The Governor in Council may make regulations for all or 
any of the following matters :— 
(1.) For prescribing the form and manner in which applications for 
licences under this Ordinance are to be made; 


(it.) for prescribing the fees payable on the grant of any licence; 

(ii.) for regulating the manner in which apparatus for wireless 
telegraphy on board a merchant ship, whether British or 
foreign, in the waters of the Colony shall be worked so 
as to prevent interference with naval signalling or the work- 
ing of any wireless telegraph station lawfully established, 
installed, or worked in the Colony or the waters thereof, 
and so as not to interrupt or interfere with the transmission 
of any wireless messages between wireless telegraph stations 
established as aforesaid on land and wireless telegraph 
stations established on ships at sea; 


(iv.) for prohibiting, except with the special or general permis- 
sion of the Postmaster-General of the Colony the working or 
using of any apparatus for wireless telegraphy on board a 
merchant ship, whether British or foreign, whilst such ship 
is in any of the harbours of the Colony ; 


(v.) for prohibiting or regulating in case at any time in the opinion 
of the Governor an emergency has arisen in which it is 
expedient for the public service that His Majesty’s Govern- 
ment should have control over the transmission of messages 
by wireless telegraphy on board merchant ships, whether 
British or foreign, in the waters of the Colony the use 
of wireless telegraphy on board such ships while in such 
waters by such further rules as the Governor may see fit to 
make from time to time, and either in all cases or in such 
cases as may be deemed desirable. 


(2) Provided that no regulations made in respect of the matters 
described in paragraphs (iit.) (tv.) and (v.) of this section shall apply 
to the use of wireless telegraphy for the purpose of making or answer- 
ing signals of distress. 


7. When an applicant for a licence proves to the satisfaction of 
the Governor that the sole object of obtaining the licence is to enable 
him to conduct experiments in wireless telegraphy a licence for that 
purpose shall be granted, subject to such special terms, conditions and 
restrictions as the Governor may think proper, but shall not be 
subject to any rent or royalty. 
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8. (1) Every omission or neglect to comply with and every act done 
or attempted to be done contrary to the provisions of this Ordinance 
or of any Regulation made thereunder, or in breach of the conditions 
and restrictions subject to or upon which any licence has been issued, 
shall be deemed to be an offence against this Ordinance, and for every 
such offence not otherwise specially provided for the offender shall, 
in addition to the forfeiture of any articles seized, be liable to a fine 
of five hundred dollars. 

(2) All convictions, forfeitures and fines under this Ordinance or 
any Regulations made thereunder may be had and recovered before 
a district court. 


UGANDA PROTECTORATE 


1. This Ordinance may be cited as ‘‘ The Wireless Telegraphs 
Ordinance, 1908.”’ 

2. No person shall use or establish any apparatus or installation 
for the purpose of operating wireless telegraphs without a licence 
from the Governor. 

Any person contravening the terms of this section shall be liable 
on conviction to a fine not exceeding Rs. 1,500 or to imprisonment 
of either kind for a term not exceeding twelve months, and any 
apparatus or installation in respect of which an offence under this 
section is committed may be forfeited and sold or disposed of as the 
Governor may direct. 

3. It shall be lawful for the Governor from time to time by 
rules to prescribe the terms and conditions upon which licences to 
use or establish apparatus or installations for the purpose of operating 
wireless telegraphs may be granted. 
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WIRELESS TELEGRAPH STATIONS 
OF THE WORLD 


A. Land Stations 
B. Ship Stations 


Tue tables of land and ship stations set out in the following pages 
should be consulted in conjunction with the map of wireless tele- 
graph stations of the world which is issued with this volume. 
The stations have been grouped together under the names of the 
countries in which they are established, and these countries have 
been arranged in alphabetical order; therefore no difficulty should 
be experienced in locating any particular station. The same 
method of classification has been adopted in regard to the ship 
stations. 


The call letter of every station is given. Recently, however, 
the International Bureau has allotted a revised list of combina- 
tions and call letters to signatories of the Convention, and on 
p- 286 is published the list of call letters which have been reserved 
for the exclusive use of the respective countries. Other particulars 
include the normal ranges of the stations in kilometres, the wave- 
lengths employed, and the charges, where these have been fixed. 
The nature of the service carried on at the stations, and the hours 
during which they are open for public business are also given. 
Where reference numbers are given in any of the columns the 
notes at the end of the sections should be consulted. 


With the rapidly-increasing number of installations, especially 
on ships, the information in this section cannot be complete at 
the time of publication, but every care has been taken to make the 
lists as complete and as accurate as possible, and they should be 
found reliable for ordinary requirements. 


Stations which are of a private or experimental character have 
not been included in the lists, except where the information avail- 
able has been such as to justify their inclusion. Naval and 
military stations have been dealt with in a like manner. 
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- NOTES 
Land Stations 


1. The station exchanges radiotelegrams with Port Etienne and 


Conakry and does not communicate with ships except in case of 


interruption from Dakar. 

2. The station not being connected with the interior telegraphic 
system, radiotelegrams which are received from ships are retransmitted 
to Rufisque. The charge covering the transmission from Port Etienne 
to Rufisque is fr. 0.30 per word. 

3. For the telegrams transmitted by radiotelegraphy only between 
the lightship and land is collected, in addition to the ordinary charge 
for the transmission on the land lines, a fixed charge of fr.1 per 
telegram. 

4. Controlled by ‘‘ Norddeutscher Lloyd ’’ at Bremen. 


Saray 


6. For the telegrams transmitted by radiotelegraphy only between 
the lightship and land is collected, in addition to the ordinary charge 
for the transmission on the land lines, a fixed charge of fr.1 per 
telegram. 


7. Controlled by the ‘‘ Deutsche Sudseephosphat-Aktiengesell- 
schaft ’? of Bremen. 


8. In construction. 


g. The wave-length of 120 metres is reserved for correspondence 
of the shore station with the mail boats of the Belgian Government 
making the passage between Ostend and Dover. 

10. For the correspondence with the mail boats of the Belgian 
Government passing between Ostend and Dover there is no special 
coast tax. The total wireless charge is fixed at fr.1.50 per radio- 
telegram of ten words or less plus fr.o'10 for every additional word 
after ten. 

11. For radiotelegrams originating at or destined to Bahia (S. 
Salvador) the charge covering the transmission between Amaralina and 
Bahia is included in the coast station charge. 

12. For radiotelegrams originating at or destined to Rio de Janeiro 
the charge covering the transmission between Babylonia and Rio de 
Janeiro is included in the coast station charge. 


13. For radiotelegrams originating at or destined to Fernando de 


ere > 
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Noronha or Recife (Pernambuco) the charge covering the transmission 
between the coast station Fernando de Noronha and Fernando de 
Noronha or Recife (Pernambuco) is included in the coast station charge. 

14. Naval station. 

15. In construction. 

16. Identical with the call letter of the British steamship Cambria. 
17. If necessary, the hours of service are extended. 


18. For radiotelegrams originating at or destined to Olinda or 
Recife (Pernambuco) the tax covering the transmission between the 
coast station Olinda and Olinda or Recife (Pernambuco) is included in 
the coast station charge. 


-I9. Fr.3 for the first ten words of the text and fr.o-18 for every 


additional word of the text. The words of the address and the signature 
are not charged for. 


20. Fr.6 for the first ten words of the text and fr.o°36 for every 


additional word of the text. The words of the address and the signature 
are not charged for. 


21. The station is only open during the winter months—viz., from 
December to March. 


22. The station belongs to the Canadian Government and is con- 
trolled by the Naval Department. 


23. Time of the Pacific Ocean is 8 hours later than Greenwich 
mean-time. 


24. The station also communicates with Cape Sable and Sable 
Island by radiotelegraphy. 


25. The station is open only throughout the season of navigation— 
viz., April to December. 


26. Fr.g for the first ten words of the text and fr.o'54 for every 


additional word of the text. The words of the address and the signa- 
ture are not charged for. 


27. The station is also in communication with Camperdown 
(Halifax, Nova Scotia) by radiotelegraphy. 


28. Fr.150 for the first ten words of the text and fr.o‘og for every 


additional word of the text. The words of the address and the signature 
are not charged for. 


29. For radiotelegrams sent by or des 
Ship relating to the business of the ship, the coast station tax is 
fr.2°50 for the first ten words of the text and fr.o'r 5 for every additional 
Werovot the text. The words of the address and signature are not 


charged for. The preamble of such radiotelegrams must contain the 
indication S.B. 


tined to the commander of a 


30. For radiotelegrams originating at or destined to vessels on the 
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local service between Victoria (B.C.), Vancouver (B.C.) and Seattle 
(U.S.A.) the coast station charge is fr.1'25 for the first ten words of 
the text and fr.o‘10 for every additional word of the text. The words 
of the address and the signature are not charged for. The preamble 
of such telegrams must contain the indication F.B. 


31. Fr.g for the first ten words of the text and fr.o54 for every 
additional word of the text. The words of the address and the signa- 
ture are not charged for. 


For the radiotelegrams exchanged between Cape Sable and 
Camperdown (Halifax, Nova Scotia) a retransmission charge is col- 
lected amounting to fr.5 for the first ten words of the text and fr.o°35 
for every additional word of the text. The words of the address and 
the signature are not charged for. 


32. The station is open only throughout the season of navigation— 
viz., from April to December. 


33. Fr.3 for the first ten words of the text and fr.o'18 for every 
additional word of the text. The words of the address and the 
signature are not charged for. 


34. The station belongs to the Canadian Government and is con- 
trolled by the Naval Department. 


35. The time of the Pacific Ocean is 8 hours later than Greenwich 
mean-time. 


36. Four hours later than Greenwich mean-time. 


37. Fr. o'go for the first ten words of the text and fr. o'06 for every 
additional word of the text. The words of the address and the 
signature are not charged for. 


38. Fr.6 for the first ten words of the text and fr.o°36 for every 
additional word of the text. The words of the address and the signature 
are not charged for. 


39. The station is only open throughout the winter months—viz., 
from December to March. 


40. Fr.1°50 for the first ten words of the text and fr.o-15 for every 
additional word of the text. The words of the address and the signature 
are not charged for. 


41. For radiotelegrams sent by or destined to the commander of a 
ship relating to the business of the ship the coast station charge is 
fr.2°50 for the first ten words of the text and fr.o-15 for every additional 
word of the text. The words of the address and the signature are not 


charged for. The preamble of such radiotelegrams must contain the 
indication S.B. 


42. For radiotelegrams originating at or destined to ships on the 
local service between Victoria (B.C.), Vancouver (B.C.), and Seattle 
(U.S.A.) the coast station charge is fr. 1-25 for the first ten words of 
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the text and: fr. o'10 for every additional word of the text. The words 
of the address and the signature are not charged for. The preamble 
of such radiotelegrams must contain the indication F.B. 

43. Identical with the call letter of the British ship station s.s. 
Gatka. 

44. Fr.1°50 for the first ten words of the text and fr.o’og for every 
additional word of the text. The words of the address and the signature 
are not charged for. 

45. Fr.g for the first ten words of the text and fr.o’54 for every 
additional word of the text. The words of the address and the signature 
are not charged for. 


For the radiotelegrams exchanged between Sable Island and 
Camperdown (Halifax, Nova Scotia) a retransmission charge is col- 
lected amounting to fr.5 for the first ten words of the text and fr.o°35 
for every additional word of the text. The words of the address and 
signature are not charged for. 


46. The station is only open throughout the season of navigation— 
viz., from April to December. 


47. Fr.o'go for the first ten words of the text and fr.o’06 for every 
additional word of the text. The words of the address and signature 
are not charged for. 


48. The station belongs to the Canadian Government and is 
controlled by the Naval Department. 


49. The station is also in communication with Camperdown 
(Halifax, Nova Scotia) by radiotelegraphy 


50. Naval School, small auxiliary station. 
51. Naval station. 


52. Public correspondence is admitted without making a coast 
station charge when the station is not exchanging official correspon- 
dence. 


53. Small auxiliary station of the Radiotelegraphic School. 
54. In construction. 


55. For radiotelegrams sent by or destined to the commander of a 
vessel relating to the business of the vessel the coast station charge is 
fr.2°50 for the first ten words of the text and fir.o-15 for every additional 
word of the text. The words of the address and the signature are not 
charged for. The preamble of such radiotelegrams must contain the 
indication S.B. 


56. For radiotelegrams originating at or destined to ships on the 
local service between Victoria (B.C.), Vancouver (B.C.), and Seattle 
(U.S.A.), the coast station charge is Fr. 1.25 for the first ten words 
of the text, and Fr. o.10 for every additional word of the text. The 
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words of the address and the signature are not charged for. The 
preamble of such radiotelegrams must contain the indication F.B. 


57. The station belongs to the Marconi International Marine Com- 
munication Company, of London, and the Eastern Extension Telegraph 
Company, of London; it is controlled by the last-named company. 

58. Light-house. 

59. Wireless communication with ships at sea only in case of 
distress. 

60. The station also exchanges telegrams with Aruba and Bonaire. 

61. Same call as Norwegian S.S. ‘‘ Vega.”’ 


62.— 


63. Experimental station, but will respond to distress calls. 


64. Station belonging to the Administration of the State Rail- 
ways, utilised for the working of the maritime service for ships on 
the service between Dieppe and Newhaven. 


65. The coast tax is reduced to fr.o.15 per word for traffic ex- 
changed with ships having their ports of call on the coast of the 
English Channel or the Straits of Dover and effecting a regular service 
between France and England. 


66. Identical with the call letter of the Russian coast station. Fort 
d’Alexandrovsk. 


67. The coast tax is reduced to fr.o.15 per word for traffic ex- 
changed with ships on a regular service between France on the one 
hand, and Corsica, Algeria, and Tunis on the other hand. 


68. This station also keeps watch on a 300 metre wave length. 


69. This coast tax is reduced to fr.o.15 per word for traffic 
exchanged with ships on the regular service between France on the 
one hand and Corsica, Algeria, and Tunis on the other hand. 


7o. Official correspondence. 


71. Opened as an experimental station, also responds to distress 


72. Responds to distress calls. 
73. General Post Office station. 


74. For radiotelegrams exchanged with all ships which are not 
going to or coming from a port of the United Kingdom, and for radio- 
telegrams exchanged with ships making regular voyages of more than 
1,855 km. from or to a port of the United Kingdom. 


For radiotelegrams originating at or destined to the United 


| 
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Kingdom there is a charge of fr.0.65 per word, which charge includes 
the coast tax and the charge for transmission on the telegraph lines. 


75. In addition to the ordinary telegraphic charge there is a fixed 
charge of fr.1 per radiotelegram. © 


76. For radiotelegrams exchanged with ships making regular 
voyages of more than 370 km., but not exceeding 1,855 km. from or 
to ports in the United Kingdom. 


For radiotelegrams originating at or destined to the United 
Kingdom there is a charge of fr. 0.35 per word, with a minimum of 
fr.2.10 per radiotelegram, which charge includes the coast tax and 
the charge for transmission on the telegraph lines. 


77- For radiotelegrams exchanged with ships making regular 
voyages of 370 km. or less from a port of the United Kingdom. 


For radiotelegrams originating at or destined to the United 
Kingdom there is a charge of fr. 0.20 per word, with a minimum of 
fr.2 per radiotelegram, which charge includes the coast tax and the 
charge for the transmission on the telegraph lines. 


78. Responds to distress calls. 


79. In addition to the ordinary telegraph charge there is a fixed 
charge of fr. 1 per radiotelegram. 


80. General Post Office station. 


81. Special correspondence, including official and ordinary tele- 
grams, is exchanged with Skegness. 


82. Identical with the call letters of the Swedish ship station, 
s.s. ‘* Wale.”’ 


83. Special correspondence, including official and ordinary tele- 
gtams, is exchanged with Tobermory. 


84. For radiotelegrams exchanged with all ships which are not 
going to or coming from a port of the United Kingdom, and for radio- 
telegrams exchanged with ships making regular voyages of more 
than 1,855 km. from or to a port of the United Kingdom. 


For radiotelegrams Originating at or destined to the United 
Kingdom there is a charge of fr. 0.65 per word, which charge includes 
the coast tax and the charge for transmission on the telegraph lines. 


85. For radiotelegrams exchanged with ships making regular 
voyages of more than 370 km., but not exceeding 1,855 km., from or 
to ports in the United Kingdom. 


For radiotelegrams originating at or destined to the United 
Kingdom there is a charge of fr.0.35 per word, with a minimum of 
fr. 2.10 per radiotelegram, which charge includes the coast tax and 
the charge for transmission on the telegraph lines. 
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86. For radiotelegrams exchanged with ships making regular 
voyages of 370 km. or less from a port of the United Kingdom. 

For radiotelegrams originating at or destined to the United 
Kingdom there is a charge of fr.o.20 per word, with a minimum of 
fr.2 per radiotelegram, which charge includes the coast tax and the 
charge for the transmission on the telegraph lines. | 

87. Station belongs to the * London, Brighton and South Coast 
Railway Company.”’ 

88. Special correspondence with the coast station Dieppe. 

89. General Post Office station. 

go. For radiotelegrams exchanged with all ships which are not 
going to or coming from a port of the United Kingdom, and for 
radiotelegrams exchanged with ships making regular voyages of more 
than 1,855 km. from or to a port of the United Kingdom. 

For radiotelegrams originating at or destined to the United 
Kingdom, there is a charge of fr. 0.65 per word, which charge includes 
the coast tax and the charge for transmission on the telegraph lines. 

g1. For radiotelegrams exchanged with ships making regular 
voyages of more than 370 km., but not exceeding 1,855 km., from or to 
ports in the United Kingdom. 

For radiotelegrams originating at or destined to the United 
Kingdom there is a charge of fr.0.35 per word, with a minimum of 
fr. 2.10 per radiotelegram, which charge includes the coast tax and 
the charge for transmission on the telegraph lines. 


92. The wave length of 600 metres is only used for communication 
with Port Scheveningen. This communication takes place only in case 
of urgent need. 

93. Responds to calls of distress. 


94. Identical with the call letter of the Danish ship station, s.s. 
‘Islands Falk.” 

95. Special correspondence, including official and ordinary tele- 
grams exchanged with Hunstanton. 

96. For radiotelegrams exchanged with ships making regular 
voyages of 370 km. or less from a port of the United Kingdom. 

For radiotelegrams originating at or destined to the United 
Kingdom there is a charge of fr.o.20 per word, with a minimum of 
fr. 2 per radiotelegram, which charge includes the coast tax and the 
charge for the transmission on the telegraph lines. 

97. In addition to the ordinary telegraphic charge there is a 
fixed charge of fr. 1 per radiotelegram. 

98. General Post Office station. 


99. Special correspondence, including official and ordinary tele- 
grams exchanged with Loch-Boisdale. 
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100. The station also exchanges public and official correspondence 
with Trinidad. 


1o1. The station exchanges radiotelegrams with Diamond Island, 
Port Blair, and Table Island; it does not communicate with ships 
except in case of distress. 


102. Burma time is 6 hours 30 minutes in advance of Greenwich 
mean time. 


103. This station also exchanges radiotelegrams with Sandheads. 
104. Time of British India is 5 hours 30 minutes in advance of 
Greenwich mean time. 


105. This station also exchanges radiotelegrams with Bassein, 
Port Blair and Table Island. 


106. 3 hours 51 minutes in advance of Greenwich mean time. 
107. This station exchanges radiotelegrams with Victoria Point; 
it does not communicate with ships except in case of distress. 


108. The station exchanges radiotelegrams with Bassein, Diamond 
Island and Table Island; it does not communicate with ships exvept 
in case of distress. 


109. The station also exchanges radiotelegrams with Calcutta 
Radio. 


110. The station also exchanges radiotelegrams with Bassein, 
Diamond Island and Port Blair. 

111. The station also exchanges radiotelegrams with Mergui. 

112. Responds to distress calls. 


113. Five hours 7 minutes 10°65 seconds to the west of Greenwich. 


114. The station also exchanges public and official correspondence 
with Trinidad. 


115. The station also exchanges public and official correspondence 
with Tabago. 


116. For radiotelegrams originating at or destined to Port of 
Spain (Trinité) or Scarborough (Tabago) the tax covering the trans- 
mission between the coast station and the one or the other of these 
localities is included in the coast tax. The tax for the transmission 
of radiotelegrams to other localities will be notified to the ship stations 
by the coast stations. 

117. Belongs to the State. 


118. Station controlled by the State Railway Department, exclu- 
_ Sively for the steam ferry-boat service of the Straits of Messine. 

_ 119. Station controlled by the State Railway Department, exclu- 
_ Sively for the steam ferry-boat service of the Straits of Messine. 


120. Exploited by the Ministry of Communications. 
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121. For radiotelegrams originating at or destined to Japan, 
Chosen, Formosa and Japanese Saghalin, also those originating at 
or destined to Manchuria, and which are forwarded by the telegraphic 
service of the Empire. 

122. For radiotelegrams originating at or destined to all other 
countries. 


123. Will respond to distress calls. 


124. This station also exchanges ordinary telegrams originating 
at or destined to Lower California. 


125. The night service is effected alternately by the stations Flek- 
kero and Tjomo. Flekkero is opened on the following nights: from 
Tuesday to Wednesday, from Thursday to Friday, and from Saturday 
to Sunday. Tjomo is opened on the following nights: from Monday 
to Tuesday, from Wednesday to Thursday, and from Friday to 
Saturday. 


The service from 8 a.m. on Sunday to 8 a.m. on Monday is 
effected alternately by the two stations. 


126. The service rendered by the station is:—(a) to transmit to 
the radiotelegraph station, Scheveningen Port, the telegrams 
received by means of flag signals from ships passing in sight, or to 
re-transmit by means of these signals to such ships the telegrams 
received by means of the radiotelegraphic station, Port Scheveningen ; 
(b) for the meteorological service. 


127. The telegrams originating at or destined to ships and routed 
via the Scheveningen Port station are charged only the coast tax 


of this station and the tax for the transmission on the lines of the 
telegraphic service. 


128. Generally from 9 a.m. to 5 p.m., but after these hours if 
the exigencies of the service require it. The station is closed on 
Sundays. 


129. Controlled by the State. 


130. The station also exchanges within the limits of its radius 
telegrams with all the other coast stations situated on the Azores. 


131. Owned by ‘‘ Service Maritime de L’Etat Roumain.’’ 


132. Public communication limited to the ships ‘‘ Dacia,” 
‘‘Imparatul Traian,’ ‘‘ Principesa Maria,’’ ‘‘ Regele Carol I.,” 
‘* Romania.”’ 


133. A fixed charge of fr. 1.50 plus fr. 0.25 per word for radio- 
telegrams destined to the Black Sea, fr.o.30 for those destined to the 
Marmora Sea, and fr. 0.35 for those destined to Aegean Sea, 
besides the ordinary telegraphic charge. 
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134. Receives only signals of distress from ships transmitting 
- wave lengths of 300 metres at a distance from the station not exceed- 


ing 90 km., and if the ship in distress possesses a wireless station of 
one kilowatt power. 


135. The station is not working at present. 


136. Accepts exclusively radiotelegrams from ships having 
sustained damage. 


137. Receives only the distress signals of ships transmitting wave 
lengths of 300 metres at a distance from the station not exceeding 


go km., and if the ship in distress possesses a wireless station of one 
kilowatt power. 


138. Accepts exclusively radiotelegrams from __ ships having 
sustained damage. 


139. The station also exchanges public and official correspondence 
with Berbera. 


140. The station also exchanges public and official correspondence 
with Aden. | 


141. The precise indication will be published later. 


142. Public correspondence limited to ship stations fitted with 
_ Marconi apparatus. 


: 143. For radiotelegrams not Originating at or destined to Ber- 
_bera the coast tax is included in the charge for the transmission 
between Aden and Berbera. 

| 


144. The station is reopened from 8 p.m. until all traffic is 
| disposed of. 


145. Official correspondence. 


146. The station also exchanges public and official correspondence 
with Zanzibar. 


| 

} 

| 

| 147. The station also exchanges public and official correspondence 
_ with Pemba. 

| 
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NOTES 


Ship Stations 
* Naval or Official. 


1. For charged radiotelegrams. 


2. For radiotelegrams exchanged with British Coast Stations the 
coast tax is fr.o'30 per word, with a minimum of fr.1°80 per radio- 
telegram. For radiotelegrams destined for the United Kingdom a tax 
of fr.o°35 per word, with a minimum of fr.2"10 per telegram, is charged, 
including the coast tax and the land line charge. 


3. Public correspondence limited to communications exchanged with 
vessels of the same line, and with the coast stations of Nieuport and 
North Foreland. 


4. For radiotelegrams exchanged between the mail boats and Nieu- 
port or between two mail boats, there is no special ship tax. The total 
charge for these messages is fixed at fr.1°50 per radiotelegram of ten 
words ot less, and at the rate of fr.ot1o for each additional word in 
excess of 10. For radiotelegrams between the mail boats and the British 
Coast Stations at North Foreland, the ship tax is fr.o'1o per word with 
a minimum of fr.1 per radiotelegram. 


s. Public correspondence will be admitted without the application 
of ship tax if there is no naval correspondence. Private radiotelegrams 
must be worded in plain language. 


6. Identical with the call signal of the British Coast Station at 
Rosslare. 


7. The wave length usually employed is 450 metres. 


8. For radiotelegrams exchanged with British Coast Stations the 
coast tax is fr.o'15 per word, with a minimum of fr.1°50 per radio- 
telegram. For radiotelegrams exchanged with French coast stations 
the coast tax is fr.o'15 per word without minimum. 


9. The ship tax is reduced to fr.o'15 per word, with a minimum of 
fr.o’90 per radiotelegram, when the vessel is making voyages between the 
United Kingdom and ports less than 1,000 nautical miles distant (1,855 
km.) from the United Kingdom. 


10. For the first ten words fr.4, and for each additional word 
fr.o°20. 


11. Public correspondence limited to radiotelesrams exchanged by 
this vessel] with the coast stations of Scheveningen Port and North Fore- 
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land, or with other vessels of the Batavier Line. However, when, in 
particular cases, the vessel follows a route other than the normal, the 
station performs general public service. 


12. Public correspondence may be allowed without the application 
of ship tax if there is no special correspondence (exclusively official). 


13. For radiotelegrams transmitted via North Foreland, the coast 
tax is fr.ovrs5 per word, with a minimum of fr.1°50 per radiotelegam. 
However, for radiotelegrams destined for the United Kingdom there is 
charged, in addition to the ship tax, a tax of fr.o°20 per word, with a 
minimum of fr.2 per radiotelegram, including the coast tax of North 
Foreland and the land line charges, 


14. Public correspondence may be allowed without the application 
of the ship tax if there is no special correspondence (exclusively official). 


15. Accessory wave of 500 metres for correspondence with Scheven- 
ingen Port. 


16, Public correspondence limited to radiotelegrams exchanged with 
the stations of the Scheveningen Port and North Foreland, or with 
other vessels of the Zeeland Steamship Company. 


17. For radiotelegrams transmitted via Scheveningen Port or ex- 
changed with other stations of the Zeeland Steamship Company, the 
total radiotelegraph tax is fr.o‘'20 per word, with a minimum of fr.2 
per radiotelegram. For radiotelegrams exchanged with North Foreland 
the ship tax is fr.o'20 per word, with a minimum of fr.2 per radio- 
telegram, and the coast tax is fr.o'15 per word, with a minimum of 
fr.1°50 per radiotelegram. However, on radiotelegrams destined for 
the United Kingdom, there is charged, in addition to the ship tax, a 
tax of fr.o‘20 per word, with a minimum of fr.2 per radiotelegram, 
including the coast tax of North Foreland and the land line charge, 


18. Public correspondence is limited to Constantza Tunnel. 


19. There is no special ship tax. The ship tax, applicable to corre- 
spondence originating on board or destined for Roumanian vessels, is 
included in the coast tax of Constantza Tunnel. 


CALL LETTERS 


HE BUREAU INTERNATIONAL DE L’UNION 
TELEGRAPHIQUE OF BERNE allots to the various 
nations who are parties to the International Radiotele- 
graphic Convention combinations of ‘‘ call ’’ letters which are in 
turn allotted to ship and land stations. In consequence of the 
enormous growth of wireless telegraphy, the necessity has arisen 
for a revision of the list of call letters allotted to signatories of 
the Convention, and at present the countries named below have 
had reserved for their exclusive use the letters which are given 
against their names :— 


Great Britain.—All combinations commencing with B, G and M. 

Colonies of Great Britain.—Combinations CAA to CMZ. 

Greece.—Combinations SVA to SZZ. 

Germany.—All combinations of ‘letters commencing with A and D, as well 
as the combinations KAA to KCZ. 

Austro-Hungary and Bosnia-Herzegovina.—All combinations of letters 
commencing with OAA to OMZ, as well as UNA to UZZ. 

Belgium.—Combinations ONA to OTZ. 

Brazil.—Combinations EPA to EZZ. 

Bulgaria.—Combinations SRA to SRZ. 

Chili.—Combinations COA to CPZ. 

Denmark.—Combinations OUA to OZZ. 

Ezyft.—Combinations SUA to SUZ. 

Spain.—Combinations EAA to EGZ. 

France.—All combinations of letters commencing with F, as well as the 
combinations UAA to UMZ. 

Jtaly.—All combinations commencing with I. 

Japan.—All combinations commencing with J. 

Morocco.—Combinations CNA to CNZ. 

Mexico.—Combinations XAA to XCZ. 

Monaco.—Combinations CQA to CQZ. 

Norway.—Combinations LAA to LUZ. 

Netherlands.—Combinations PAA to PMZ. 

Portugal.—Combinations CRA to CAZ: 

Roumania.—Combinations CVA to CVZ. 

Russia.—All combinations commencing with R. 

Sweden.—Combinations SAA to SMZ. 

T urkey.—Combinations TAA to TMZ. 


United States of America.—All combinations of letters commencing with 


N and W, as well as the combinations KIA to KZZ. 

Uruguay.—Combinations CWA to CWZ. 

There remain, however, the following letters still to be disposed of 
amongst the remaining countries :— 

CUA to CUZ, CXA to CZZ, EHA to EOZ, HAA to HZZ, KDA to 
KHZ, LIA to LZZ, PNA to PZZ, SNA to SQZ, SSA to STZ, TNA to TAZ, 
VAA to VZZ, XDA to XZZ, YAA to YZZ, ZAA to ZZZ. 


i 
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ELECTRICAL MEASUREMENTS IN 
WIRELESS TELEGRAPHY 


By J. A. FLemine, M.A., LS ae, Bee 


applications of science. Unless we are able to weigh and 

measure the quantities and effects with which we are con- 
cerned progress is uncertain and improvements slowly reached. 
Accordingly at a very early stage in the development of wireless 
telegraphy attention began to be directed to the measurement of 
high-frequency currents, resistances, wave-lengths, spark voltages, 
decrements, and energy losses—all of which are in this subject of 
prime importance. The great difference between electric measure- 
ments made with steady currents and those with high-frequency 
currents depends to a considerable extent on the fact that the 
resistance of a wire or strip of metal has a value quite different 
in the two cases. The resistance of a conductor may be defined 
as the quality in virtue of which a current dissipates energy in the 
conductor, and it is measured by the quotient of the total energy 
loss per second in the conductor by the square of the total 


F ceri measurement is the very life and soul of all technical 


Current flowing through it. Suppose we have a wire traversed by 
| a current uniformly distributed over the cross-section. We may 
_ Suppose the wire divided up into very small filaments, such that 


each carries one unit of current and has a certain amount of 
energy dissipated in it per second. If, then, we consider the 


Current in one filament to be arrested and that jn some neighbour- 
ing filament to be doubled, the total current in the conductor 
_will remain as before. The energy dissipated, however, will be 
increased, because doubling the current in a filament involves four 


times the rate of dissipation of energy. Hence the resistance or 
ratio of energy dissipation per second to the square of the total 
Current is increased by this exchange. A little consideration 


will show, therefore, that the resistance of a conductor is a mini- 
mum for uniform distribution of the current over the cross-section, 
but that any change which makes the current-distribution non- 


uniform or less uniform will have the effect of increasing the 


effective resistance of the conductor. 


Rapidly periodic or alternating currents keep to the surface 


of a conductor and do not penetrate below a certain depth into 


TA 


288 Year-Book of Wireless Telegraphy and Telephony 


it, depending on the frequency and conductibility. Hence for 
such currents the resistance of a wire—meaning by that its energy 
dissipating power—is greater than for steady unidirectional 
currents. 

Let us imagine an iron bar put into a furnace. If left there 
it would become red hot all the way through. If it were taken 
out after a short time and plunged into cold water it would be 
cooled after a certain time, also right through to the centre. If, 
however, it was put into the furnace and then into the water 
alternately at short equal intervals of time, the changes of tem-_ 
perature would be practically confined to a thin layer of the 
surface, and the deep-seated portions would not partake of these 
temperature changes. So it is with the production of current in a 
conductor. The current begins at the surface and soaks inwards, 
and if the current-changes are very rapidly alternating they are 
confined to a surface skin and do not penetrate to the inner 
portions of the conductor. 

Mathematical analysis enables us to calculate the ratio of the 
resistance to high-frequency currents, called the H.F. resistance, 
to the ordinary or steady current-resistance in a few cases when 
we know the frequency of the current and the specific resistance 
and dimensions of the conductor. Thus, consider a circular 
sectional wire having a diameter d cms. and made of a material 
having a specific resistance p in absolute (C.G.S.) units. Then 
the ratio of H.F. resistance to ordinary resistance for high- 
frequency currents of frequency is a number equal to the square 
root of nw ?d?/4p added to 4. Thus it R! is the H.F. resistance 
and R the ordinary resistance, then 


Ri=R{ GV 244} 


For instance, consider the case of a copper wire } of an inch 
‘n diameter to currents having a frequency of one million. Then 
axd=1em. nearly, 7=1,000,000 and p= 1,600. Hence R'=12§ R. 

Therefore the high-frequency resistance for the above fre- 
quency is nearly 13 times the resistance to steady currents. This 
shows how necessary it is to take account of the difference. 

Supposing, however, that the wire was only 1/1ooth of an 
‘nch in diameter or less, then R* would be almost equal to R. 
This shows that there is a certain smallness of diameter below 
which a wire has the same resistance to high-frequency as t0- 
steady currents. The moral of this is that conductors intended — 
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to carry high-frequency currents of wireless frequency should 
not be made of thick copper wire, or even ordinary stranded cable, 
but of a special cable built up of No. 36 or No. 40 silk-covered 
copper wire bunched and twisted together so that each wire is 
equally exposed to the surface. The greater the specific resist- 
ance of the material the larger will be the size of this minimum 
wire which has an equal resistance for steady and for high- 
frequency currents. 
In those cases in which a wire is coiled into a spiral it is 
especially necessary that the wire should be stranded, because, 
apart altogether from the effect of diameter, the spiralisation of 
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Fig. 1. Differential Electric Thermometer for High-frequency 
Resistance Measurement, (Fleming). 


the wire tends to make the current-distribution over the cross- 

section more non-uniform for H.F. currents than if the same 

Wire were stretched out straight. Hence a closely-wound spiral 

W@t copper wire, say No. 16 S.W.G., has about twice as great 

a resistance to currents of one million frequency as it would 
have if the same wire were stretched out straight. 

Spiralisation is, therefore, an additional source of energy 
loss, unless the spiralised wires are made up of very fine insulated 
Wires twisted together. 

In those cases in which the H.F. resistance cannot be deter- 
mined by calculation it can be experimentally measured by an 
apparatus devised by the writer. This consists of two long glass 
tubes (see Fig. 1) connected at the bottom by a narrow tube 
_ having a bubble of oil in it. Two exactly equal samples of the 
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wire are placed in these tubes and the tubes closed airtight. The 
- arrangement then constitutes a differential air thermometer, and 
the bubble of oil remains at rest if the temperature of the air in 
both tubes is ihe same. If a steady current is passed through 
one of the wires and a high-frequency current through the other, 
and if these currents are adjusted until the oil bubble remains in 
the same place even after prolonged passage of the currents, we 
know then that the heat production is the same in both cases, and 
that the value of the H.F. resistance (R*) multiplied by the square 
of the H.F. current (A?) must be equal to the value of the steady — 
resistance (R) multiplied by the square of the steady current (C’), 
or R!'x A?=RxC*. Hence, if we measure R and the currents 
A and C, we can calculate the H.F. resistance R!. In this 
manner we can determine the H.F. resistance of a sample of an 
aerial wire or of a bare copper wire strip or spiral. For such 
currents as are used in wireless telegraphy the value of R? will 
generally be many times greater than R. We have therefore to 
measure a high-frequency current, and to do this we must possess 
a correct high-frequency ammeter. Nearly all the ammeters used 
in steady current or tow-frequency alternating current work are 
useless for this purpose. The writer has therefore invented an 
accurate high-frequency hot wire ammeter based on right 
principles.* It is made as follows (see Fig. 2): On a wooden 
base two metal discs or rings are fixed, which are connected 
together with very fine copper or constantan wires, so as to form 
a sort of barrel or squirrel cage. To the topmost wire a very 
fine thermoelectric junction of iron and Eureka or copper and 
nickel is attached, and the thermoelectric wires are continued by 
wires of the same nature to a pair of thermo terminals, which are 
connected to a sensitive low-resistance Paul single-pivot galvano- 
meter. If a steady current measured by an accurate ammeter OF 
potentiometer is passed through the fine cage wires it creates 
heat and causes the thermoelectric junction to give a certain 
deflection on the galvanometer. 

We note this deflection and the value of the steady current 
through the cage wires and repeat the measurement with several 
different currents. A curve can then be drawn giving the current 
through the cage wire corresponding to any observed galvano- 
meter deflection. If we now send through the cage wires a high- 
frequency alternating current this will produce a deflection on the 
galvanometer. From the curve we can at once tell the value in 


* Made by Messrs. R. W. Paul & Co. 
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Fig. 2. Fleming Hot Wire High Frequency Ammeter. 
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amperes of the H.F. current producing it. For the cage wires 
being very fine, their H.F. resistance is the same as their steady 
resistance, and therefore currents of the same ampére value produce 
heat in them at the same rate. Ammeters of this type can be 
made for any range of high-frequency current measurement from 
the large currents in aerial wires to the small currents in receiving 
instruments, or cymometers. 

A third important measurement in wireless telegraphy is that 
of frequency or wave-length. If a H.F. current is flowing in any 
wire and we bring near to it another circuit containing an adjust- 
able capacity and inductance, and place in this second circuit a 
suitable hot-wire ammeter, it will be found, when: the capacity and 
inductance of the circuit is varied, that the current rises to a 
maximum value for a certain adjustment of the product of 
capacity C and inductance L. The Square root of Cx L is called 
the oscillation constant of the circuit. The circuit, when adjusted 
to produce the maximum secondary current, is said to be in 
resonance with the primary circuit. The frequency n of the 
oscillations set up in the secondary circuit is given by the formula 
n=1/ar/CL, or, if we measure C in microfarads and L in 
centimetres, as usual, by n=(5.033 x 10°)/4/ CL, we can then deter- 
mine the frequency at once if our secondary circuit is so arranged 
as to enable us to tell at once the value of its oscillation constant 
CL corresponding to the adjustment to resonance. This is 
done as follows in the Fleming cymometer (see Fig. 3):—An 
_adustable capacity is formed of two sliding brass tubes separated 
by an ebonite tube and an adjustable inductance of a spiral wire 
wound on an ebonite tube. The two are so connected together 
and to a copper bar completing the circuit that when the capacity 
_is carried by sliding the brass tubes apart the inductance is varied 
also in the same proportion, and the value of the product CL 
for any setting is shown at once ona scale. The circuit contains 

also a hot-wire ammeter or else a Neon vacuum tube joined across 
the terminals of the condenser to show when the current or 
potential in the circuit is a maximum. The instrument is used 
by placing it near to any circuit, such as an aerial wire, in which 
there are high-frequency oscillations, the frequency of which it is 
desired to determine. The cymometer has its oscillation constant 
varied by moving a handle until the hot-wire ammeter or the 
Neon tube indicates a maximum reading or glow. A_ pointer 
moving over a scale then shows at once the value of the oscillation 


constant of the circuit, and also of the frequency. The only 
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objection to this form of ‘nstrument is that it is rather long and 
not very portable. Hence the Marconi Company have brought 
out a portable form of instrument in which the sliding condenser 
is formed of semi-circular plates revolving on an axis and the 
inductance is a fixed coil (see Fig. 4). In place of a Neon tube 
some form of crystal detector, such as a carborundum crystal in 
series with a telephone, is shunted across the condenser terminals. 
The observer then adjusts the condenser until the sound in the 
telephone is a maximum and reads off on a scale the correspond- 
ing frequency or wave-length. 

If the frequency of the oscillations in an aerial wire is known, 
the length of the wave emitted can be obtained at once from the 
simple formula wave-velocity=1,000 million feet per second = 
30,000 metres per second = frequency times wave-length ; or, wave- 
length in feet=1,000 million divided by frequency. 

Thus a frequency of 100,000 corresponds to a wave-length of 
10,000 feet. The instrument is therefore called a cymometer, 
which means a measurer of wave-lengths. We can employ the 
cymometer to make another much-needed measurement—viz., that 
of the decrements of the oscillations in a circuit traversed by 
damped oscillations. For this purpose we may take what is 
called a resonance curve by adjusting the cymometer to various 
settings and reading the value of the cymometer current and the 
frequency corresponding to such setting. 

Such a curve runs up to a sharp peak. If, then, I, is the 
resonance current corresponding to the primary frequency N,, and 
if I, is any other cymometer current corresponding to a setting 
of the cymometer having a frequency N,, we can find the sum of 
the decrements of the cymometer and primary circuit from the 
formula 

I,” 


Di+ D.=27 Q-S)Y aa 


The value of the cymometer decrement D, can be determined 
by making another experiment, in which its decrement is arti- 
ficially increased by an added resistance. If the decrements are 
small, and if the resonance curve is very sharp, so that a very 
small variation in the oscillation constant of the cymometer will 
cause the square of the current in the cymometer circuit to fall 
to half its resonance value, and if we call O, the oscillation con- 
stant corresponding to exact resonance and O that corresponding 
to a cymometer current, which is 1//2 of the resonance current, 
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Fig. 5, Marconi Decremeter. 
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then the factor under the square root sign in the decrement formula 
becomes equal to unity, and we have 
D,+ D, = 2r(O=01) 
O; 
For the above formula, first given by Bjerkes, is obtained on 
the assumption that N, does not differ much from N, and since 
N, varies inversely as O, and N, inversely as O. 
If we take two values of O—call them O! and O!—above 
and below O, for which the square of the resonance current drops 
to half its value, and if these are not very different, then we have 


D+ Dina (O20 


The sum of the decrements is therefore proportional to the 
difference of the oscillation constants. 

We can separate out the decrement of the primary circuit 
from that of the secondary circuit by increasing the secondary 
decrement by a known amount by introducing a resistance into 
the secondary circuit. The values of the resonance currents in 
the two cases are given by the formula 

I, D, (D, + D,)=1,? (D, +d) (D,+ D, +d), 
where d is the added decrement and I,! is the reduced resonance 
current which results. From this equation, combined with the 
former one, we can find D, and D,. 

If we know the decrement of an oscillation circuit, say the 
condenser or jigger circuit of a transmitter, and if we can measure 
with a hot-wire ammeter the current in it, then we can at once 
tell the energy dissipated in that circuit. For thus if D is the 
decrement and L the inductance, n the frequency and R? the high- 
frequency resistance, then it is easy to show that D=R!?/4nL, or 
R*'=4nLD. Suppose, however, we do not know the inductance 
L, but, which is more likely, we do know the capacity C in that 
circuit. Then, since n=1/2r/CL, or L=1/47r?n?C, we have 


ino But the rate at which energy is wasted as heat in 


the circuit is R' A? where A is the current as read on a hot-wire 
ammeter. Therefore the power wasted in the circuit is measured 
by DA?/x°nC. If A is measured in amperes and C in farads the 
energy is given in watts. Hence by the use of a cymometer and 
a hot-wire ammeter we can at once measure the power expended 
in heating an oscillation circuit of which we know the condenser 
Capacity. 
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The Marconi Company has brought out an instrument called 
a decremeter, which enables an approximate measurement of the 
decrement of a circuit to be made by the aid of a portable instru- 
ment containing a variable condenser and inductance, and also 
a crystal detector and telephone, by means of which two points 
on a resonance curve having equal ordinates on either side of a 
maximum value can be determined both with and without the 
insertion in the circuit of a small resistance (see Fig. 5). From 
the readings of the capacity required to do this and a table pro- 
vided with the instrument approximate measurements of decre- 
ment can be taken with very little trouble. 


Another important measurement is the energy loss in a 
condenser, such as a Leyden jar or glass plate condenser. The 
best way to measure this is to arrange the given condenser in 
series with an inductance and create secondary oscillations in 
this circuit by induction from a primary circuit. In this secondary 
circuit we then insert a hot-wire ammeter and a variable resistance 
made of such fine wire that its H.F. resistance is identical with its 
ordinary resistance. Next observe both the current and the fre- 
quency in this secondary circuit. Then substitute for the given 
condenser an air condenser and adjust the capacity of it until the 
frequency is the same as before. Again adjust the variable 
resistance until the current is the same as before. The amount 
of resistance which we have to add to the circuit multiplied by the 
square of the current flowing through it may be taken as the 
power loss in the condenser for the current and voltage to which 
it was subjected in the first arrangement. A number of measure- 
ments of energy loss in various kinds of condensers made by this 
method by the writer were given in the issue of The Marconigraph 
for January, 1912. Operating in this manner, we find that Leyden 
jars and glass plate condensers generally dissipate quite sensible 
amounts of energy in their dielectrics and so exert a considerable 
damping effect upon the oscillations excited by them. Hence it 
is not a matter of indifference what glass we use in Leyden jars. 

Another measurement which is required in certain cases is 
that of the spark frequency in a discharge. When a condenser 
is being charged and discharged with oscillations we cannot make 
any estimate of the amount of power given to the condenser 
unless we can measure the number of times it is charged per 
second. For this purpose we must count the discharge of sparks. 
This cannot be done by the eye, but it can easily be done by the 
Fleming photographic spark counter. This instrument is a sort 
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of camera in which the image formed by the lens does not fall 
directly on the plate, but on to a square-sided revolving mirror 
driven by clockwork, which reflects it on to the sensitive plate. 
The plate-holder is not fixed, but is made to slide downwards 
uniformly by the same clockwork which drives the mirror (see 
Fig. 6. If then, we point this camera at a rapidly repeated spark 
and take a photograph, on developing the plate we find it covered 
with rows of spark images, and by a simple test made with an 
artificial spark occurring exactly 100 times a second we can 
graduate the instrument so as to interpret the results and deter- 
mine the number of sparks taking place per second. It is quite 
erroneous to assume that when condensers are charged by an 


Fig. 6. Fleming Photographic Spark Counter. 


induction coil or transformer that the number of sparks per 
second is the same as the number of interruptions of the coil or 
alternations of the current. 

The above-mentioned appliances enable us to make the 
necessary tests for determining the efficiency of a radiotelegraphic 
transmitter, at least within certain limits. The radiotelegraphic 
efficiency of a transmitter may be defined as the percentage of the 
total power supplied to it which is sent off from the antenna in 
the form of long electric waves. If the transmitter is a spark 
transmitter, and if the current is supplied from an alternator, we 
Can easily determine by an ordinary wattmeter the power given 
to the transmitter. Unfortunately we do not yet possess any one 
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instrument which will enable us to measure at once the power 
radiated from the antenna. We can only therefore arrive at it 
by difference—viz., by accounting as far as possible for all the 
internal losses in the plant and considering the difference as 
radiated. We have first to reckon up the losses in the charging 
transformer, and this can be done when we know the primary and 
secondary currents and resistances. From the condenser capacity 
and the spark voltage and spark frequency we can calculate the 
power given to the condenser, and from the decrement and 
measured value of the H.F. current in the condenser circuit we 
can ascertain the power losses in that circuit, and hence by — 
difference the power given to the secondary oscillation circuit and 
antenna. If there is an earth connection it is a difficult matter 
to estimate its equivalent true high-frequency resistance, because, 
even if we employ an insulated balancing capacity, we do not 
thereby entirely obviate all energy loss in the earth round the 
antenna. Nevertheless, if we deduct from the total power given 
to the secondary circuit the calculated resistance losses in the 
jigger secondary and in the antenna, the distance gives us approxi- 
mately the radiation loss of the antenna, but the value will have 
to be diminished by the unknown amount of the power losses in 
the earth round the antenna. What is still much required is 
some method of measuring directly the actual radiation in watts 
from the antenna, or, at least, determining it by some empirical 
formula from the antenna current and antenna resistance. 

Until we have the means of making this measurement accu- 
rately all estimates of radiation efficiency of various forms of 
transmitter are affected by errors and only approximations at 
best. This could no doubt best be done by experiments made 
with a small receiving antenna set up at some distance from the 
transmitter under test, which receiver when properly graduated 
would enable a measurement to be made of the radiant energy sent 
off from the transmitter, just as we measure by a bolometer or 
radiation pyrometer the radiation from a hot body or from the 
sun. 


WIRELESS TIME SIGNALS 
By ArTHuR R. Hinks, M.A. 


(Chief Assistant, Cambridge Observatory). 


of the public duty of a national observatory is to send out 

the time of the meridian which is adopted as standard for 
the country. With increasing intercourse by rail and by tele- 
graph it became more and more troublesome to have the time of 
adjacent countries differ by a number of hours, minutes, and 
seconds having no obvious meaning, and difficult to remember ; 
and still more was it inconvenient for countries having a great 
extent in longitude, such as Canada or the United States, to have 
a bewildering variety of local times in use. Hence arose the 
necessity of some agreement for the adoption of a prime 
meridian, and a system of times differing by exact hours one from 
another. 

In 1883 it was resolved by the geodesists of Europe that the 
meridian of Greenwich should be chosen as the prime meridian, 
and in the following year a conference assembled at Washington, 
on the invitation of the United States, to ratify the choice of the 
prime meridian and to devise a system of Universal Time. The 
outcome of this meeting was the scheme of Standard Time 
differing by exact hours from the time of the meridian of Green- 
wich, which has spread gradually, and of late years more rapidly, 
throughout the greater part of the civilised world. All the 
countries of middle and western Europe, with the insignificant 
exceptions of Holland and Ireland, keep Greenwich time, or an 
hour fast of it. The United States and Canada have five times, 
respectively from four to eight hours slow on Greenwich; and 
similar conventions have been adopted in the oversea dominions 
and colonies of the Powers which have adopted standard time at 
home. 

It may not be out of place here to say a word on the method 
of determining time in an observatory. Though the time to be 


[ IFE is regulated by mean solar time, and an important part 
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determined is mean solar time, it is not obtained by observation 
of the sun, but by stars whose positions with respect to the sun 
have been determined step by step with high precision during the 
hundred and fifty years or so of precise observational astronomy. 
There are many reasons why it is better to employ these “* clock 
stars’’ rather than make the attempt to use the sun directly. It 
is sufficient to give one: that a clock star can be observed at 
almost any hour of day or night when the sky is clear for a short 
time. The Nautical Almanac gives tables showing the relation- 
ship between the sidereal or star time, directly observed, and the 
mean solar time which is to be derived; thus an observatory 
obtains its knowledge of time, and is ready to supply it for the 
public use. The Royal Observatory at Greenwich in this way 
supplies the time by telegraph to the Post Office, drops time balls 
at Deal, Portsmouth, and Devonport, and maintains a control on 
the error of the clock in the Palace of Westminster, familiarly 
known as Big Ben. The Post Office transmits the time signal 
at 10 a.m. throughout the country; but since the public are for- 
bidden access to the telegraph instrument rooms, and there is no 
external signal visible, the Post Office time service has not been 
of any general public use. It is not putting the matter too 
strongly to say that accurate time, even to the very moderate 
accuracy of half a second, has been unavailable, almost unknown. 

Nor has it been possible always for an observatory itself to be 
certain of the time to within this limit of error. In the European 
winter it will sometimes happen that neither sun or star is visible 
for several weeks together, during which time it is likely that 
there have been violent changes in the barometer, with their 
accompanying effects on the rates of the clocks. Recent improve- 
ments in clocks, especially those due to Riefler, of Munich, have 
done much to minimise this source of error; but it remains true 
that should Greenwich or Paris desire to be sure of the time to 
within two or three tenths of a second, they cannot always do so 
from their own resources. The remedy for this is evidently 
co-operation. But in the past co-operation would have involved 
the maintenance of expensive land wires over very long distances 
if it were to be effective; and in point of fact there has been little 
or nothing of the kind. Each national observatory has kept its 
own time as best it could, with little or no help from other 
observatories of its own country, still less from those of its 
neighbours. 

The invention of wireless telegraphy, and its rapid advance 
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to a state of comparative perfection, have entirely changed the 
conditions of the problem. The inauguration of a time service 
by wireless dates from 1910, when the Bureau des Longitudes at 
Paris arranged with the Paris Observatory, and with the military 
wireless post at the Eiffel Tower, that the latter should send out 
each night a time signal or series of signals supplied by the 
Observatory. Not long afterwards a day service of time was 
established also from the Eiffel Tower; and the German station 
at Norddeich organised a similar service with time supplied by 
the observatory of Wilhelmshaven. These services have been in 
regular operation since their establishment, and already they have 
become indispensable. In the autumn of 912 a conference 
assembled in Paris, at the invitation of the Bureau des Longitudes, 
to arrange for a great extension and a great improvement in 
accuracy. But before we enter on a consideration of what js 
Proposed for the future, let us examine the uses to which this 
service is available at the moment. 

First and foremost is its value in navigation, for the deter- 
mination of the longitude at sea. It may be well to recall very 
briefly the principles of the method. 

The longitude of a place is the angle between the meridian of 
the place and the meridian of Greenwich, and it is determined 
most conveniently as the difference between local and Greenwich 
time. The local time at sea is determined by sextant observation 
of the altitude of the sun as near due east or west as possible— 
that is to say, in early morning or late afternoon; or alternatively 
by stars observed at the appropriate time of night, and especially 
in the half light after sunset or at dawn, when the brighter stars 
are visible and the sea horizon is clearly defined. These observa- 
tions give the time of the ship. The corresponding time of the 
Greenwich meridian must be carried by chronometers, or found 
by the method of lunar distances, or received by wireless. To 
Carry time by chronometers requires that there shall be three at 
least, while a flagship carries five, and a cable ship, which does 
the finest navigation in the world, may have as many as fifteen. 
And while, with the rapid multiplication of time balls in ports 
and of the number of land points whose longitudes are accurately 
known, the Opportunities of rating chronometers are much more 
humerous than they were, it is nevertheless true that when a ship 
has been at sea for some weeks it is not safe to rely on the mean 
of the chronometers within a number of seconds ; and four seconds 
on the equator is a sea mile. On the other hand, the astronomical 
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method of lunar distances is impracticable under modern condi- 
tions on a fast ship, which vibrates so much that observations of 
the required nicety cannot be obtained, while the navigating officer 
has little time for prolonged calculation. Thus longitude has been 
less precisely known than latitude, until the establishment of the 
wireless service from the Eiffel Tower and Norddeich has given 
ships all over the Eastern Atlantic and the Mediterranean that 
precision of standard time which before it was impossible for 
them to carry or obtain. So long as the wireless remains at work 
the ship may be navigated with a single decent watch, and the 
chronometer relegated to the position of a stand-by should the 
wireless break down. 

In times of peace this is no mean advantage to the security 
of the ship. In time of war it may well prove invaluable. While 
there may be some doubt whether the wireless receivers or the 
chronometers would suffer more in a naval engagement, it is 
certain at least that it would be more feasible to re-establish the 
wireless than the chronometers. Moreover, a ship beyond the 
range of wireless time signals—if such a thing be possible in the 
near future—has the power to exchange its knowledge of Green- 
wich time with any ship in range. Wireless has played a spec- 
tacular part in mitigating disaster at sea; it seems destined in the 
future to play the better part of preventing it, by ensuring that a 
ship need never be in doubt about its longitude. 

The precision of the present service of time signals is of the 
order of a few tenths of a second of time; and this is ample for 
all the ordinary requirements of navigation, and for most of the 
other purposes to which it may be put. But it is not sufficient for 
the refinements of the surveyor, who deals in hundredths rather 
than tenths. The recent conference at Paris was occupied very 
largely with the question how to make the service of such accu- 
racy that it can respond to the most exacting demands that may 
be made upon it. We have now to consider both the means and 
the need of these refinements. 

Leaving out of account the warning signals, the ordinary 
signal from the Eiffel Tower is composed of three rather long 


‘dots’? at intervals of precisely two minutes. An observer 


listening to the beats of his clock or chronometer can estimate 
to within one or two tenths of a second the error of his clock on 
the wireless signal; but it is difficult to be certain always of the 
precise tenth, and it is difficult also to make the second and third 
estimates without bias, because of the recollection of the first. 
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For comparisons of the greatest possible precision some better 
system is required. Nor is there any difficulty in finding one. 
Astronomers have long been familiar with the principle of com- 
paring two chronometers, one beating mean time and the other 
sidereal time, by the method of coincidences. Sidereal time gains 
half a second in three minutes on mean time. Once in each three 
minutes, then, the chronometers beat together so closely that the 
beats appear to be coincident; and it is evident that, by noting 
the reading of each when this coincidence is produced, one has a 
comparison between the two very much more exact than can be 
obtained by simply estimating the proportion in which the beat 
of one divides the interval between successive beats of the other. 
In practice it is not usually possible to identify with certainty the 
exact beat on which the coincidence is perfect, for that would 
require that the observer should be able to appreciate the three 
hundred and sixtieth part of a second; but it is not difficult to 
arrive at an accuracy of about one fiftieth of a second in the 
comparison of chronometers by this method. 
It is proposed, therefore, and the plan is in actual operation, 
that, in addition to the ordinary signals twice a day, the Eiffel 
Tower shall send out one or more series of ‘‘ rhythmic ”’ signals 
spaced at precise intervals of o'98 seconds, or gaining one in 
fifty on the beats of the ordinary clock. This will enable the 

recipient to obtain comparisons, in accordance with the above 
Principle, to an accuracy of about 0’02 seconds of time. But it 
is evident that this is far more accurate than the knowledge of 
the time possessed by a single observatory operating in the usual 
condition of weather in Europe, where it may be cloudy for a 
fortnight at a time. Hence it is an essential part of the scheme 
| that there should be co-operation in the time determination. 


For some time past there has been a tentative co-operation in 
working order. Since July, 1912, the Royal Observatory at 
Greenwich has reported daily to Paris the error of the Paris 
‘signal as compared with the Greenwich clock; and it has been 
open to the Paris Observatory to make use of this information 
for correcting its signals of the following day, should it appear 
likely that, owing to bad observing weather at Paris, the Green- 
wich time was the more secure. Other French observatories 
have also reported to Paris in the same Way, and the system has 
proved of real advantage. It is this plan which is now to receive 
4 very wide extension, if the proposals of the Conference held last 
autumn commend themselves to the Governments concerned. 

U 


ae 


The ‘‘ Projet d’ organisation d’un service international de 
Vheure ’’ was presented to the Conference in the name of the 
Bureau des Longitudes by M. Ch. Lallemand, to whose initiative 
the scheme itself is mainly due. In adhering, he said, by the 


law of March oth, 1911, to the system of standard time based on © 


Greenwich, France had removed one of the last obstacles to the 
unification of time throughout the world. Fifteen years ago, 
when one had only the telegraph and the telephone, such an 
enterprise would have appeared chimerical ; but it has now become 
easy of realisation, thanks to wireless telegraphy, which can 


send time signals to great distances, in every direction at once, | 


and with a precision which is practically unlimited. But to ensure 
the full benefit of this new power it is essential that there should 
be no appreciable discordance between the time sent out from 
different stations, such as at present occasionally manifests itself 
in the signals from Paris and Norddeich, for instance. Therefore 
it is necessary to follow the example of Geodesy and of the science 
of weights and measures, and to establish a Bureau central 
international de l'heure. 

It is hardly necessary to follow in detail the arguments by 
which M. Lallemand establishes his proposition that this service 
cannot be entrusted to any one country, but must be truly inter- 
national, lest there should arise the friction inevitably attending 
a natural predilection in favour of the time determined at home. 
But, accepting the principle, let us see how the international 
service would be organised. 

Each observatory affiliated to the service determines the error 
of its standard clock on Greenwich mean time, and brings up the 
correction to the moment chosen for the simultaneous comparison 
of all the clocks. At this moment the standard clock of the 
central bureau, connected through suitable relays with the central 
wireless station, sends out the series of rhythmic signals, which 


are received by all the affiliated observatories, and compared by — 


the method of coincidences with the beats of their standard clocks. 
Each observatory then deduces its own version of the error of the 


signals, and reports to the central bureau by telegraph, with a | 


statement of the time elapsed since the last astronomical observa- 
tions were secured. The central bureau gives to each determina- 


tion a weight depending on the time elapsed since the last ~ 


observation, the number of clocks at the disposal of each observa- 


tory, and so on; and thus deduces the most probable value of the . 


error of its own rhythmic signals, which is straightway sent oul ~ 
i 


| 
| 
| 
: 
| 
i 
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by wireless as a report to the affiliated observatories. These in 
their turn apply to their own clocks this correction, to international 
time; and those of them which control subsidiary distributing 
stations are then in a position to send out this precise time. 

Such is the scheme adopted in principle by the Conference of 
last autumn. Unlike the majority of such enterprises, it has the 
advantage of experience behind it. We have seen how on a 
smaller scale the scheme is already in operation. Before it is 
officially submitted in detail to the Governments concerned it will 
have been further elaborated by a commission appointed at the 
Conference. 

The Conference came to the conclusion that the central bureau 
should be established in Paris, and the Eiffel Tower should serve 
as the central wireless station. It was further decided in principle 
that every place in the whole world should be able to receive a 
signal by night and a signal by day, but that not more than four 
signals in all per 24 hours should be perceptible at any one place. 
A preliminary choice of stations results in the following list :— 


G.M.T. of Signal in 
hours from Midnight. 


| WEE arc ANS FR? REN UE RE UA NO a o and 10 
San Fernando de Noronha (Brazil) .... 2 and 16 
iho Navan sae idl dO Rie Va NG ANON ia aa ae 3.and 17 
Mogadiscio (Somaliland) ............... 4 
SMC UHVES EO) SNA Cole Dy SaaS oath BE Ub dead 4 
LUT aS aa be ea rata ee ae 6 
eed Ts Yel lon Gap er BERL AEST RIS UR Be rae 12 and 22 
ESSE Bk GeO AN ea RE ie ORT ar a lai ot 18 
PA LAINISCO! coceyt sis es fy dau eraeeit ann 20 


But it is not clear at present that all these stations are on 
the footing of affiliation to observatories, as outlined above. 
Harlington is in connection with the U.S. Naval Observatory at 


| Washington, and San Francisco with Mare Island. Manilla has 
an important meteorological observatory which might receive the 
_ hecessary expansion, and San Fernando de Noronha is doubtless 
allied with the observatory at Rio de Janeiro. There is no infor- 


mation as to the astronomical relations of Mogadiscio, Timbuctoo, 


- and Massana. 


In the above list we note two deficiencies. There is no 


_ Provision for South Africa or for Australia; and there is no British 
wireless station in the list. It is natural to express the hope that 


U2 
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these two deficiencies will be filled together. The British 
Admiralty maintains an observatory of the first rank at Capetown, 
and the Union of South Africa a young but flourishing observatory 


at Johannesburg. New South Wales has the observatory of © 


Sydney, and Western Australia that of Perth. Evidently the 
British sphere of activity in wireless time service lies in the 
southern hemisphere ; and we may be allowed to express the opinion 
that the Governments concerned will not fall behind in an enter- 
prise so clearly to the particular advantage of the British 
dominions. 

For what are the uses to which this elaborated service of 
precision will be especially devoted? For navigation and com- 
merce, as well as for a great many scientific purposes, a less 
precise service, with an accuracy within a second or so, is fully 
sufficient. The great precision is demanded by geodesy and 
survey. To take survey first, as a matter in which all countries, 
and especially new countries, are vitally interested. A possibility 
of receiving really accurate Greenwich time opens up an altogether 
new range of possibilities in the task of mapping those great 
territories which are sparsely settled, and which for very many 
years cannot afford to pay for the more expensive kinds of precise 
survey. It is a commonplace of survey teaching that the only 
finally satisfactory way of surveying a country is to cover it with 
chains of precise triangulation by theodolite. But it is equally well 
known that such triangulation is exceedingly expensive; and also 
that there are great stretches of country in which it is almost 
impracticable. In flat desert or semi-desert country, or in heavily 
forested lands, the expense of triangulation is prohibitive. There 
remains the alternative process of determining the latitude and 
longitude of a number of stations astronomically. Latitude is 
easy ; there is no difficulty in finding the latitude of a station with 
all the accuracy desirable, especially when one remembers that 
excessive precision is thrown away on account of the local 
deviations of gravity, which amount on the average to a couple of 
seconds of arc. But longitude has always been a difficulty, 
because of the impossibility of either carrying the Greenwich time 
or of finding it in the field by any process readily available. Now 
that this difficulty is in a fair way of immediate removal we may 
look forward to a new era in survey. Territories which are 
unmapped now, and which are likely to remain unmapped indefi- 
nitely under the old régime, might at relatively small cost be 


covered with astronomically determined positions one or two 


’ 
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hundred miles apart, which would serve as centres for survey of 
the surrounding country, as we have seen happen lately in 
Northern Nigeria along the lines of telegraph. 

We have left ourselves no space in which to deal with the 
more purely scientific aspects of our subject. But they are of 
no small interest and importance. The stimulus of competition 
in time determination must have a notable tendency to improve 
both the clock equipment and the precision of observation 
throughout the observatories of the world, with far-reaching 
effects on the accuracy of those fundamental investigations which 
are the special care of the national observatories. As for geodesy 
—the measurement of the size and shape of the earth—we may 
now expect a solution of the long-delayed problem, whether the 
earth’s equator is truly circular or elliptical: a problem beset 
with difficulty so long as transoceanic longitudes had to be deter- 
mined through submarine cables, with their perceptible lag in 
transmission and their limited availability. 

It is clear, then, that we have no need to exaggerate the 
service to navigation, to survey, to astronomy, to geodesy, which 
is rendered in the present, and will be rendered in much fuller 
measure in the immediate future, by the establishment of a world- 
wide time service by wireless. The wide interests of Great 
Britain and the Empire require that in establishing a chain of 
Imperial wireless stations we should not neglect the opportunity 
of contributing, in no small measure, to the propagation of 
International Time. 


THE WIRELESS DIRECTION 
FINDER 


By C. E. PRINCE. 


signals are arriving, as an aid to navigation, is one that 

has engaged the attention of inventors for some years 
past; and though various partial solutions have been arrived © 
at, it is only recently that the problem appears to have been com- 
pletely solved by the development of the Marconi-Bellini-Tosi 
system. 

In the year 1905 Marconi showed that a horizontally bent 
aerial would radiate and receive most strongly in a direction 
opposite to the free end; and that the relative intensities in various 
directions, when plotted out, gave a polar curve of a shape 
similar to Fig. 1. This type of aerial 
is now so well known that it is unneces- 
sary to treat of it further. 

Not long afterwards a demonstra- 
tion was given at Poldhu, by which the *,. 
direction of arriving signals was found 
by swinging round such an aerial until 
the position of maximum strength of 
signals was found—or rather, in the 
actual experiment, by connecting the 
receiver in turn to several such aerials 
arranged radially. 

It is obvious, however, that the in- 
dications given by this method were 
only approximate, and that the neces- 
sary system of aerial wires would be 
very cumbrous; and though this type of Fig. 1. 
aerial remains pre-eminent for trans- 
mission, it was not a complete solution of the problem under 
discussion. As far back as 1899 Mr. S. G. Brown had taken out 
a suggestive patent for a directive aerial, which was subsequently 
further developed by André Blondel in 1903, which bears an 
important relationship to the latest developments, and merits 
careful attention. The fundamental idea of this device is that of 
using two vertical aerials, placed half a wave-length apart, and 


T problem of finding the direction from which wireless 


bas 
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connecting them together at the base by a horizontal wire, in 
which the receiver is placed. 

Now imagine a wave sweeping over the space occupied by 
this aerial system, and in its plane (Fig. 2). At any instant one 
of the aerials will be in a region of electric strain, which differs 
from that of the other—that is, will be in a different phase 
position with respect to the wave; and a current will tend to flow 
from one to the other through the horizontal wire and receiver R. 
Other things being equal, the maximum effect will obviously be 
when the aerials are separated by a distance in space equal to 
half the wave-length; in which case there will be the greatest 
phase-difference between them. If the wave be proportionally 
longer than this distance, or (which is the same thing) the base- 
line be shorter than half the wave-length, the phase-difference will 
be less, and the intensity of reception less, though otherwise the 
mode of action will not be altered in any respect. 

It must be remembered that this base-line is a distance in 
actual space, and that it cannot in any manner be avoided, nor 
can any equivalent be employed: for instance, no additional 
inductance in the horizontal portion can be equivalent to a further 
separation of the two aerials. It is thus obvious that (up to. the 
limit of 4 A) the longer the base-line, the greater the intensity 
of the received signals 
will be. The import- 
ance of this point will 
appear when we come 
to consider direction- 
finding from ship- 

Pigs 2. board. 

Now let us con- 
sider the effect of rotating the plane of the aerials, and, 
fo go at once to the limit, imagine it turned till this plane 
is at right angles to the advancing wave. In this case the 
wave will, so to speak, strike both aerials simultaneously ; there 
will be no phase-difference between them with respect to the 
wave, and no current will tend to flow in the horizontal portion. 
In other words, no signals at all will be received; the intensity 
of reception will be zero. If the plane of the aerials be not at 
right angles, but at some other angle to the wave, the intensity 
will be intermediate; and it can be shown mathematically, and 
proved experimentally, that this intensity will be proportional 
to the cosine of the angle between the two planes, If the com- 


A, 
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plete polar curve be plotted, it will therefore take the form of 
Fig. 3; in which Rxy is the polar curve of the intensity of 
signals arriving in, let us call it, the ‘‘ positive ’’ direction—that 
is, from the A side of zero direction ; and R mn is the correspond- 
ing curve for signals arriving in the ‘‘ negative ’’ direction—that 
is, from the A, side of zero direction: for it is easily seen that 
on passing zero direction the current in the horizontal wire will 
reverse. 

The intensity of a wave arriving in the direction W will then, 
ceteris paribus, be graphically represented by the line R z.* 

These two devices, the Marconi bent aerial, and the above, 
may be considered as representing the two principal instruments 
given into the hands of inventors wherewith to attack the pron 
of direction-finding; and the 
present writer ventures to pro- 
pose, for the sake of definite- 
ness and convenience, that the 
terms ‘‘directional’’ and 
‘* directive ’? should be respec- 
tively allocated to them. That 
is, that an aerial, such as the 
Marconi bent aerial, in which 
the directional effect is partial, 
and dependent upon the propor- 
tions of the aerial, and which 
has no zero direction, should be 
termed Directional; and that 
any aerial or aerial system 
which behaves as does the Fig. 3. 
other; in which the directional 
effect is complete and symmetrical, and which has a definite zero 
in the right-angle direction, should be called Directive. These 
terms will be thus uniformly employed in the present article. 

Besides the original plan, various suggestions have been at 
different times put forward for direction-finding by means of 
directional or Marconi aerials, of which one of the most interest- 
ing is contained in a patent of 1909 by Mr. H. J. Round. In 
this it was proposed to use two such aerials, having their planes 
at right angles to each other, and with their vertical portions in 


* The reader who wishes to go more closely into the action of a directive 
aerial, will find an excellent article from Dr. Bellini’s own pen in 7he 
Marconigrath for January, 1913. 
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proximity. If these are arranged upon a ship so that the length 
of the ship bisects this right angle, then any signal coming from 
dead ahead will be equally intense on both aerials; but, if from 
another direction, it will be stronger on one than on the other; 
and by suitable comparison and calibration this direction can be 
ascertained. The particular virtue of this device is that, whereas 
an examination of the polar curve (Fig. 1) will show it to be very 
flat in the maximum direction, which is accordingly ill-defined ; 
the dead-ahead direction in H. J. Round’s patent will be found 
to fall on a rapidly-changing portion of the two curves, so that 
this direction is fairly sharply defined ; being remarkably so in the 
negative or astern direction. 

The drawback to this device is, however, that it has four 
points of ambiguity—that is, there are four directions from which 
signals can arrive, and yet be equally intense on both serials; so 
that, though it enables a ship to steer accurately towards, or 
away from, signals whose direction is once known, it does not 
quite overcome the whole difficulty. 

Another very ingenious device for using directional aerials 
has quite recently been put forward in Germany, which is really 
a development of Mr. Marconi’s original demonstration in 1905. 

In this device a shore station is similarly equipped with a 
number of directional aerials arranged radially, but signals are 
transmitted over each in turn for a definite period, so that the 
whole circle is gone round in a certain time. A prearranged 
signal notifies the beginning of the rotation, and by using a stop= 
watch, and noticing at which moment the signals are strongest, 
the operator knows which of the shore aerials is directed towards 
him. The advantage of this system is that the bearing of such 
a shore station can be taken by a ship equipped only with its 
ordinary receiving apparatus; but this seems to be outweighed 
by the disadvantages: firstly, that the determination can only 
be very approximate; secondly, that it needs a specially con- 
structed and very cumbersome transmitting station; and thirdly, 
that it leaves the problem of finding another ship’s direction in a 
fog as far off solution as ever. 

Meanwhile, in September, 1907, Messrs. Bellini and Tosi had 
patented an invention which proved to be the solution of the 
dificult problem, and, in its latest developments, very well 
adapted for use on board ship. 

The main principle of this invention is the use of two directive 
aerials at right angles to each other, and of an instrument called 
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the radiogoniometer (or ‘‘ radio angle-measurer ’’), by which their 
indications are compared. 

If the reader will refer to Fig. 3, the polar curve of a single 
directive aerial, and imagine another aerial set at right angles to 
A A,—that is, in the plane called ‘‘ zero direction’’ in Fig. 3— 
he will see at once that any change of direction that weakens the 
effect upon A A, will strengthen the signal in the other directive 
aerial, or vice versa. For instance, if the signal come from dead 
ahead, in the plane AA,, there would be maximum effect upon 
the directive aerial AA,, and zero effect upon the other; for 
A A, would be the zero direction of the other aerial; so that by 
comparing the strength of the received signal in each aerial by 
any means, one could discover the angle it made with each. But 
by the use of the very simple and ingenious device of the radio- 
goniometer one can do better. This instrument consists of two 
coils wound over and at right angles to each other, each coil 
being connected to one of the directive aerials—that is, it is 
inserted in the middle of the horizontal portion. Within these 
fixed coils moves a rotating exploring coil, which is connected 
to the wireless detector or receiver. 

Now suppose the signal to come from dead ahead in the plane 
of AA,, as above. There will be an oscillatory current flowing in 
the fixed coil connected with A A,, but none in the fixed coil con- 
nected with the other aerial. If now we turn the movable 
exploring coil, we shall find that the detector will give the maxi- 
mum strength of signals when the exploring coil is in parallelism 
with the fixed coil of A A, ; in other words, our exploring coil will 
indicate that the signal is arriving in the plane A A,—that is, it 
will point out the direction. 

This is, of course, the simplest case, but it can be also shown 
that, for all intermediate directions, the direction and maximum 
intensity of the combined field of the two fixed coils will neces- 
sarily coincide with the direction of the arriving signal, as will 
shortly appear. The reader who wishes to investigate this more 
mathematically is referred to Mr. Bellini’s own writings; and 
it has also been proved; by careful experiments, to always hold 
good in practice with a properly designed radiogoniometer. 

At this point the question naturally arises: Does not even 
this system have four points of ambiguity? Are there not four 
directions indistinguishable one from another? Let us consider 
a moment. 

Take the two directive aerials AA,, BB, at right angles 


The Wireless Direction Finder 311 


and draw their polar curves as before, and consider a wave 
arriving in a direction W. Now with respect to a wave arriving 
in any direction within the region qno, the polar curve of the 
aerial A A, will be (let us call it) positive—that is, the current 
at any instant in its fixed coil will be in a certain direction ; while 
it would be reversed, or (let us call it) negative, if it were caused 
by a signal arriving in the region q p o. 

Similarly, the region n o p would then be positive with regard 
to the aerial B B, and the region p qn negative. 

But the arriving wave W would affect, and would be in the 
‘ positive ’’ region of, both aerials—that is, it would set up currents 


Fig. 4. 


in the radiogoniometer’s fixed coils in such a direction that the 
combined or resultant curve would be another figure of eight, of 
which n x o would be the positive and p 2 q the negative por- 
tions. And if, as in the diagram, the wave arrived from a direction 
exactly bisecting the right angle made by the two aerials, it 
would affect both equally, and the ‘‘ figure-of-eight ’’ of the 
resultant curve would then also take up a midway direction, as in 
the figure. If, on the other hand, it arrived in a more acute 
direction, it would affect one aerial more strongly than the other. 
But as it is only the intensity, and not the modus operandi of the 
aerial, which would be affected, one of the aerial ‘ figures-of- 
eight ’’ would be larger than the other (though of the same shape), 
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and the resultant curve would be shifted round towards the 
stronger aerial. 

A little consideration will also here make clear another very 
good point of the Bellini system: its equal accuracy and strength 
of reception in all directions. 


Thus we have not only a simple graphical representation of 
how the combined field follows the direction of the arriving wave, 
but we see also that there are not four, but only two, ambiguous 
directions ; for if the exploring coil were turned at right angles 
to W it would be in the zero position of the combined field. 


We are thus able to distinguish exactly the plane of the 
arriving wave, but not the sense: the detector will not tell us 
whether we are in our so-called positive or negative region—that 
is, whether the wave is coming from W, or in exactly the opposite 
direction. 

It is possible to remove this last ambiguity. If in the middle 
of the system of directive aerials, a plain vertical non-directional 
earthed aerial be set up, its polar curve is naturally a circle, 
‘* positive ’’ in all directions. If this be balanced in intensity of 
reception with the directive aerials, and a winding introduced into 
' the radiogoniometer so as to combine its polar curve with the 
figure-of-eight curve of the combined fields, it will be seen that 
the “‘ negative ’’ portion of the latter will be neutralised, and a 
new curve of a cardiac shape will be produced having only one 
direction. 

In practice, however, the extra complication of this aerial 
outweighs the small advantage of its use. For navigation there 
will be, in most cases, only one possible way of interpreting the 
indication of the radiogoniometer; and in actual use it is never 
installed. 

We thus see that in the Bellini system we have an invention 
of the utmost simplicity and directness, which essentially depends 
for its accuracy, not upon mechanical reliability or exact calibra- 
tion, but upon unfailing physical law. Nevertheless, to devise 
from this a thoroughly practical apparatus was not the work of a 
day. 

The original invention was put forward as a complete system 
of directive wireless telegraphy, and was intended for transmis- 
sion as well as reception. For the former purpose a large trans- 
mitting radiogoniometer was the central portion of the sending 
apparatus, and served to confine the emitted wave to a plane. 


ie 
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For the purpose of the present article this side of the matter need 
only be mentioned; but a word about the actual directive aerials 
used by Messrs. Bellini and Tosi would not be out of place here. 


Their type of directive aerial was essentially that of Brown 
and Blondel, consisting of two open circuit vertical non-earthed 
aerials, connected together at the base by a horizontal portion; 
but its modus operandi was well thought out. Each aerial—that 
is, each side of each pair—was made to oscillate to its first 
harmonic, and was so proportioned that the node of potential 
appeared just at the bottom of the vertical portion. This was 
found to give the best radiation and reception. The vertical 
portion was generally made of high capacity by the use of several 
wires, and the horizontal part electrically lengthened to the right 
proportion. 


However, this type of aerial had some drawbacks—namely, 
the cumbersome nature of the aerial, and the fact that where 
space was limited only very short waves could be used. Both 
of these, though of much less importance for a land station, 
were very much in evidence for a ship’s installation. It is plain 
that if two equal aerial systems, whose effect is mainly dependent 
upon the length of their base-line, are to be installed in the small 
space available on the deck of a ship, they must be somewhat 
inefficient ; and since the tuning did not permit of much latitude, 
the inventors were compelled to design for very short wave- 
lengths, of the order of 100 metres. Moreover, in order to get 
sufficient capacity into the vertical portions, these were made of 
multiple wires, and the whole aerial was of an awkward kind, and 
the range of the apparatus was not very great. Nevertheless the 
system was fitted up and gave successful demonstrations of its 
capabilities, especially on the s.s. La Provence. 


This use of short waves was undoubtedly one of the greatest 
drawbacks to the system at that stage of its development, for 
signals of fairly long wave-lengths, such as would be emitted by 
an ordinary ship or shore installation, were practically useless to 
it—that is, as fitted on ship-board; and it was proposed to build 
‘“ Radiophares,’’? or radio-lighthouses, of short wave-length, 
specially to affect the Bellini apparatus. A few of these radio- 
phares were actually erected on the coast of France; but where 
there were none, the apparatus could be of little use to any ship 
having it. Of course, where space was unlimited this defect did 
not exist, and a large shore station was erected at Boulogne, from 
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which many most interesting demonstrations of distance trans- 
mission were made. 

In the meantime the present writer had been experimenting 
with another scheme for direction-finding (which is covered by a 
recent patent), which consisted essentially of comparing the 
intensities of the signals on one directive and one non-directional 
earthed aerial. If the latter aerial be so proportioned as to 
‘balance ’’ the directive aerial—that is, if signals in the plane of 
the latter are made equal on both aerials—then we have the 
means of comparing the strength of any signals on the directive 
aerial with, so to speak, the strength they would have been had 
they arrived exactly in its plane, or the maximum direction; and 
since the difference in intensity is proportional to the cosine of 
the angle, the latter can be found. In practice the receiver was 
connected alternately to each aerial by a quick key switch, and 
the strength of the signals in the non-directional aerial weakened 
by a rotating coupling till equality was obtained, when the angle 
through which the moveable coil of the coupling had been turned 
was equal to the angle made by the arriving signal’s direction 
with the plane of the directive aerial. 

The great advantage aimed at in this device was that, for 
ship work, the whole length of the ship would be available for the 
directive aerial; which would thus not only be able to employ 
long waves, but would be a much more powerful receiver, and 
would also be very ship-shape. 

However, its main interest in this connection is that, for the 
directive aerial, the writer had been employing a closed circuit or 
loop aerial, tuned with a condenser. This type of aerial is strictly 
directive, and gives a ‘“‘figure-of-eight’’ polar curve exactly 
similar to the directive aerial hitherto treated of; but it has the 
advantage that under the given conditions it is a much more 
efficient receiver and can deal with any wave-length. It is, more- 
over, simple and convenient for use on board ship. The original 
Bellini patent does, in fact, claim the use of a closed circuit aerial, 
but its use was abandoned. The ship aerials were indeed brought 
near together at the top, till there was an appreciable capacity 
between them, but the excitation was that of the stationary wave, 
having nodes and loops of potential; whereas in the closed circuit 
the current at any instant is the same in all parts of the loop. 

It is unnecessary to enter into any further discussion regard- 
ing the mode of action of the closed circuit. It is sufficient to 
Say that this type of aerial was found perfectly adapted for use 
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with the Bellini system, and the latter having been acquired by 
the Marconi Company it was finally perfected by them under Mr. 
Bellini’s own directions. 

The reader of the foregoing will now have a general idea of 
the problem of finding the direction in which wireless signals are 
arriving, and the means of its solution. It only remains to speak 
of the actual apparatus of the latest type, as at present installed 
on board ship. 

In this case each closed circuit aerial consists of a single loop 
of wire arranged, for convenience, in the form of a triangle, 
whose apex is supported by an insulator from a triatic stay, or 
spar. These planes of the two triangles make, of course, a right 
angle with each other ; and in order to get the greatest base-line— 
which, on an ordinary large ship, can be generally about 50 ft.— 
are arranged diagonally with respect to the ship’s length. Con- 
necting wires are led to the instruments from the middle of the 
horizontal base wires, which are split by an insulator at their 
point of intersection. The permissible length of these connecting 
wires has been studied, and no disadvantage has been found in 
carrying them for a moderate distance, though, naturally, this, 
by increasing the possibility of damage, is slightly detrimental 
to the absolute reliability of the installation, and there is a limiting 
distance at which the capacity and inductance of the leads added 
to that of the aerial circuit proper exceeds the allowable maximum 
for any wave-length. The longer the wave the further can be the 
instruments from the aerial. The exact position of the aerials, 
naturally, differs on each ship, and is mainly a matter of 
convenience. Deviation owing to the ironwork of the ship is 
practically non-existent, unless the conditions are quite exception- 
ally unfavourable; and if it exists it is a constant factor that can 
be allowed for. It is generally convenient that the instruments 
should be in the wireless cabin, chiefly for silence, and in order to 
be in touch with the ordinary installation for calling up shore 
stations, or to disconnect the direction finder, and so protect it 
before transmitting on the ordinary aerial. ‘But it can equally well 
be installed in the chart-house, or any other position convenient 
for a navigating officer, which is connected to the wireless cabin 
by telephone. | 

Whatever position be fixed upon, the wires from the aerial 
system are led direct to the radiogoniometer box, which contains 
two very accurately paired air-condensers with an adjusting 
handle, and the radiogoniometer proper. One condenser is 
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inserted in the circuit of each aerial, and both aerials are thus 
tuned simultaneously. The construction of the radiogoniometer 
has been already indicated, and it suffices to say that the moveable 
exploring coil is attached to a handle and index moving over a 
graduated scale of degrees, on which the reading of direction is 
taken. 

Leads from the moving coil are taken direct to the receiver 
or detector—which might be any standard wireless receiver, 
except for the fact that it has been found advisable to make all 
circuits strictly symmetrical. This receiver can take two forms. 
It can either be made with a so-called ‘‘ aperiodic ’’ detector, 
which requires no tuning, or with a tuned receiver. In the former 
case some range is sacrificed for extreme simplicity, as there is 
then—except for the adjustment of the detecting crystal—nothing 
to be done except to adjust the double condenser and then take 
the reading. The range, of course, depends upon the power of 
the transmitting station, and varies from Io to 50 miles or more. 
The use of the tuned receiver increases this about 50 per cent. ; but 
for most of the uses of the direction-finder the matter of range 
is very subordinate to the convenience and absolute reliability of 
the apparatus. It is worthy of notice here, that, provided the 
condensers and aerials are exactly paired, the accuracy of the 
direction-reading is not affected by a slight error in tuning, which 
at most only weakens the signals and reduces the range. 

When the instruments have been adjusted to any arriving 
wave, its direction, or, rather, the plane of its direction, is indi- 
cated directly by turning the index handle of the radiogoniometer 
till the position of maximum signals is found. 

The accuracy with which the direction can be determined 
depends almost entirely upon the care with which the observations 
are taken, as the error due to the instrument does not exceed 
one degree. Of course, any error in laying out the aerials will 
appear in the result, because they are the base-lines with respect 
to which the observations are made; but under reasonably good 
conditions bearings can be taken within two or three degrees, and 
the error should never exceed five degrees. 

The usefulness which this beautiful apparatus will have 
to shipping can be readily appreciated even by the layman; 
but it is in time of fog that this will be most striking. For 
instance, an obvious application of it is to find out whether the 
ship is on a course which will take it inside or outside of a light- 
ship or isolated lighthouse. A few signals from the lightship will 
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settle the question as certainly as if the light were visible. Again, 
a ship’s position can be found either by taking bearings of two 
fixed stations simultaneously, or by taking two bearings of the 
same station at an interval of time, while keeping the ship on a 
fixed course. 

In time of fog it will probably become the custom for each 
ship and lighthouse continually or intermittently to send out a 
prearranged series of signals, just as now on the foghorn or 
siren; but if the ship wishes at any time to take the bearing of 
another ship or station within range it can call up the latter by 
the ordinary wireless installation, and ask for a few signals for 
the purpose. 

An advantage of the wireless system over any other is the 
ease with which the fog signals can be made to convey an 
intelligible message, such as the call letters of the transmitting 
station, so that it would be easy to discover not only the direction, 
but the identity of an approaching ship: or a brief recurrent 
message could give not only this, but its speed, course, or any 
other particulars. 

In conclusion, it is highly probable that this admirable 
invention may in time find many a sphere of usefulness; but 
already it has added appreciably to the large debt which humanity 
owes to the science of Wireless Telegraphy, by promising still 
further to increase the safety of life at sea. 


DISTRESS SIGNALLING 


By G. E. TURNBULL. 


of signalling from ships to the coast and to passing vessels 


‘ S navigation has developed from the earliest times, means © 


have been devised and improved, and have been operated 

under an admirable organisation, but the systems upon which they 

worked reached their conceivably practical limits long before the 
invention of Wireless Telegraphy. 

Any one of the several systems depended either upon vision 


or upon propagation of sound, the former being the earliest 


known. 

Lights, flags, rockets, guns, and sirens have all rendered, 
and are still rendering, inestimable service to navigation, but the 
disadvantages of visual signalling in the case of fog, and the 
limitations in ran&e of visual and auditive signalling, even under 
the most favourable conditions, considerably restrict the usefulness 
of these methods. » 

No one can imagine how many lives and how much property 
would have been saved had Wireless Telegraphy been known of 
in earlier days. The sight of a pirate in the good old times would 
not have caused so much anxiety to the skipper of the honest 
merchantman had the latter been able to call some other vessel to 
help him with the buccaneer, and no doubt some of our favourite 
tales of adventure, distress and rescue would never have been 
written. In the place of them perhaps we would have had more 
thrilling stories still. Here is a field for some of our novelists of 
to-day or of the next generation. 

It would not be correct to say that the older methods of 
signalling are superseded by wireless, but it is correct that wire- 
less, with its enormous range of action as compared with that of 
others, and its independence of weather conditions, is now by far 
the first of all means of signalling, and by its own intrinsic worth 
alone places these other systems of signalling in the position of 
accessories to itself. 

When Mr. Marconi had developed his invention to such a 


point that its utility on board ship became obvious, the Marconi 


International Marine Communication Co., Ltd., was formed for 
the purposes implied in its title. The primary object of the new 
means of maritime wireless communication being to provide addi- 
tional security to life and property at sea, the company have 
provided all its ships’ stations with emergency apparatus, so that 
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communication could still be carried on in the event of failure of 
any kind, particularly at the time of a serious accident which might 
render necessary the issue of calls for help. In this duplication of 
parts provision was made against the liability to interruption of the 
supply of electric current from the ship’s dynamos, from which, in 
the ordinary course, power is derived to work the wireless plant, 
and a source of current independent of the ship’s dynamos was 
provided as a stand-by in case of failure of the latter. Thus, 
almost simultaneously with the first application of Wireless Tele- 
graphy to marine communication, the Marconi Company included 
in its standard wireless installations for ship purposes a suitable 
battery of accumulators, enabling the ship to issue distress calls, 
even if all the lights on board the ship were extinguished by water 
in the engine-room. This was over twelve years ago. 

As time went on the organisation of wireless communication 
at sea became more and more perfect, and it was found 
desirable to embody in one Circular the various directions which 
had been given to operators regarding the use of the apparatus 
in the event of accident to the ship. Thus so long ago as January 
4th, 1904, the famous ‘‘C.Q.D.’’ call was instituted by the 
Marconi, Co. and embodied in its ‘‘ General Orders.’? This 
instruction, a landmark in the history of the organisation of wire- 
less Communications, is reprinted below from the original, which 
is carefully preserved in the archives at Marconi House. 


THE MARCONI INTERNATIONAL MARINE COMMUNI- 
CATION COMPANY, LIMITED. 


CIRCULAR No. 57. 


It has been brought to our notice that the call ‘°C.Q.” (All 
Stations), while being satisfactory for general purposes, does not 
sufficiently express the urgency required in a signal of distress. 

Therefore, on and after the rst February, 1904, the call to 
be given by ships in distress or in any way requiring assistance 
shall be ‘‘ C.Q.D.”’ 

This signal must on no account be used except by order of 
the Captain of the ship in distress, or other vessels or stations 
retransmitting the signal on account of the ship in distress. 

All stations must recognise the urgency of this call and make 
every effort to establish satisfactory communication with the least 
possible delay. 

Any mis-use of the call will result in the instant dismissal 
of the person improperly employing it. 

THE MARCONI INTERNATIONAL MARINE COMMUNICATION 
Company, LIMITED, 
18, Finch Lane, 
London, E.C., 
7th January, 1904. 


Ay 
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When the ‘‘ C.Q.D.’’ signal achieved a lasting fame, on the 
occasion of the wreck of the s.s. Republic, many interesting 
stories were spread about as to its meaning and derivation. Pro- 
bably the most amusing explanation of the signal was that it 
indicated ‘‘ Come Quick, Danger,’’ but perusal of the above 
Circular will show our readers exactly how it originated. 
‘*C.Q.”’ was the recognised signal used by one ship to attract 
the attention to it of others within hearing, so that telegraphic 
traffic could be commenced and transacted, and it was thought 
that the most appropriate distress signal would be arrived at by 
adding the letter ‘‘ D.’’ (denoting ‘‘ Distress ’’) to ‘‘ C.Q.,’’ the 
general call to attention. 

It is a great compliment to the foresight of the Marconi 
Company in instituting, as they did at the commencement of 1904, 
a special distress signal, governing its use by stringent regula- 
tions, that the International Radiotelegraphic Convention of 
Berlin, which entered into force in July, 1908, ratified the practice 
in regard to distress signals initiated in 1904. 

It is a matter of regret to some that the Berlin Convention 
should have superseded the old ‘‘C.Q.D.’’ call by the new 
‘*S.0.S.’’ This regret is shared by many of the oldest operators, 
and even when the new call came into force it is noteworthy that 
in each case of accident the ‘‘ C.Q.D.”’’ call was sent out as well 
as the ‘‘S.O.S.’’ The change of the call letter is, however, a 
sentimental regret, and ‘‘C.Q.D.”’ is being gradually forgotten. 

It is, further, instructive to note that the International 
Radiotelegraphic Convention which sat in London in June, 1912, 
endorsed the Marconi practice in regard to emergency apparatus 
by deciding that all ships equipped with Wireless Telegraphy 
should have an emergency set as part of their wireless equipment. 
This prescription comes into effect in July of the present year, but 
as by far the greater number of the merchant vessels of the world 
at present equipped with Wireless Telegraphy have been so fitted 
little change to existing arrangements will be _ necessary. 
The United States of America, which was a party to the London 
Convention, gave effect to the ruling of compulsory equipment 
with emergency apparatus almost immediately after the London 
Convention of 1912 was signed. 

Much attention has been devoted to the design of apparatus 
suitable for distress calls, not only of special types, but also 
with a view to its handling by other than skilled operators. 


While it is true that a large number of passenger vessels — 
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are equipped with Wireless Telegraphy—and, indeed, only 
until a short time ago nearly all merchant vessels so equipped 
were passenger steamers—it is also true that a considerably 
larger number of cargo vessels are not fitted with this means of 
communication. Cargo-boat owners have hesitated to incur the 
cost of the equipment, and the expense of an additional person 
to be placed on board to operate it. Gradually these objections 
are being overcome by the simple question of pounds, shillings, 
and pence, it having been conclusively proved that this expense 
can be recovered many times over by considerations referred to 
elsewhere in this volume. With a view of simplifying equipments 
on small vessels (which in many cases may be able to fully justify 
the expense of their equipment by receiving distress calls and then 
proceeding to the assistance of the ship issuing them) it has been 
suggested that ships be so fitted and the distress call be so 
arranged that when issued this call should cause a bell to ring or 
sound a special alarm on board all ships within range. 


In the earlier days of Wireless Telegraphy, when very few 
Stations existed, wireless signals were registered by a Morse Ink 
Writer, or could be made to ring a bell. This could only be done 
by the use of that detector of wireless signals known as the 
coherer. This instrument had, however, so many inherent dis- 
advantages, the chief of which were instability, slow rate of 
working, and necessity for constant attention, that it had to be 
teplaced gradually by auditive reception, and its use at the present 
day, even for distress purposes only, has now become imprac- 
ticable. Mr. Marconi, in answer to a question put to him at the 
Board of Trade Inquiry into the wreck of the Titanic, has shown 
how a distress call could be arranged under present methods of 
working to ring a bell or give some other alarm in a ship station 
at a distance, and the method he suggested is now being worked 
out. Instead of the ‘‘ S.O.S.,’? which consists of a series of dots 
and dashes, several long dashes would be used in transmitting. 
The special receiver would not respond to ordinary Morse signals 
made up of dots and dashes, to stray signals from other vessels 
communicating with each other, or to atmospherical disturbances, 
but only to a succession of long dashes, being actuated solely by 
the accumulation of energy in a long sustained dash. It goes 
without saying that the sustained dash, or series of them, would 
have to be longer than any existing Morse sign, and would have 
to be retained solely for the purposes of distress. 


In cargo boats, where only one skilled operator is carried, 
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the advantage of this arrangement is obvious, while in the case 
of any wireless station where it would be difficult to maintain 
constant watch at all times its utility cannot be gainsaid. 

Meantime the best possible is being done in the way of giving 
members of the ship’s crew an elementary instruction in Wireless 
Telegraphy on ships where only one operator is carried, to enable 
them to listen at the instruments while the operator is off duty. 
A short practice in Morse and in the handling of the receiving 
instruments will enable any intelligent person with normal hear- 
ing to detect the easily-distinguishable ‘‘ S.O.S.’’ call in the event 
of its being sent out. He could then at once call the operator 
back to the station to attend to the communication. 

We have referred above to lights, flags, rockets, guns, and 
sirens as means of distress signalling, and as accessories to wire- 
less. We must not omit to mention as another and one of the most 
valuable accessories of the present day—namely, that of the 
Direction Finder, or, as it has been termed, the Wireless Com- 
pass. By means of this invention it is possible to detect, in- 
dependent of weather conditions to which visual means of 
‘ signalling are subordinate, the direction of one vessel in respect of 
another. The range of this instrument in the average mercantile 
equipment extends up to 50 or 60 miles. Neither must we omit to 
refer to one more invaluable accessory to Wireless Telegraphy in 
summoning assistance to a distressed vessel, and that is the sub- 
marine signalling apparatus. The apparatus is arranged with one 
receiver on the port side, and another on the bow of the ship, for 
direction finding, but as the detection of sound by this means is 
limited at present to between 10 and 15 miles it can only be used 
as an adjunct to the direction finder, and as a check upon the 
readings of the latter, should it be desirable to have them up te 
ranges within these figures. 

To describe distress signalling in all its details as it can be 
accomplished at the present day, and to discuss fully all its possi- 
bilities, would fill many pages more, but a general survey only has 
been attempted here with a view of noting the principal features. 
If this essay has conveyed to the mind of the reader a fair 
understanding of what is actually being done and what is still 
possible, if it has impressed upon him that science and invention 
are being energetically applied in this direction, under the watch- 
ful and encouraging patronage of the Authorities at home and 
abroad, he will be assured that everything humanly possible is 
being done to diminish the perils of the sea. 


WIRELESS TELEGRAPHY AND THE 
MERCANTILE MARINE 


IRELESS telegraphy is now recognised as an essential 

W part of the equipment of ocean-going passenger vessels, 
and, to a rapidly increasing extent, of cargo vessels and 

smaller craft. It has reached its present position partly through 
the evidence of its value to ships in distress, but mainly through 


the experience gained regarding the general usefulness of an 
extended means of marine communication. 


In professional circles of the mercantile marine great import- 


_ ance is attached to the fact that wireless telegraphy has destroyed 


ee 


the isolation of ships at sea. Apart from the anxieties thus 
relieved, and the risks of loss and delay thus diminished, there 


are many economies in connection with embarkation and dis- 


embarkation which may be arranged now that it is possible to 


send messages to ships at almost any point of their course. 


In the event of a breakdown a wireless message will not 


only counteract a rise in re-insurance by allaying uneasiness 
ashore, but also, by the diversity of help it brings, succeed in 
_ reducing what might otherwise be a high salvage charge, or even 
lead to escape from it altogether if the distress summons brings 


alongside a vessel of the same company. 


A master can readily ascertain well in advance the weather 


conditions on his track—a matter of the first importance in 


Eastern waters, where hurricanes and typhoons commonly pre- 
vail during certain seasons; and he can be advised of the state 
of tides and bar harbours when approaching from the sea—a 
matter for his earnest attention, especially on the West Coast of 


_ Africa. 


324. Year-Book of Wireless Telegraphy and Telephony 


In foggy weather, again, a vessel’s position can easily be 
ascertained by wireless; of the presence of floating derelicts, ice 
or other dangers to navigation she is always in a position to be 
advised or give advice. Safe and rapid navigation can be 
materially assisted by the checking of the ship’s chronometer by © 
wireless time signals. 

Valuable time and tons of coal can be saved by the facilities 
with which owners of a vessel can get into touch with her for 
the purpose of changing her course when once she has cleared, 
and profit not seldom gained by the ability to order a vessel home 
at top speed to take a special cargo on a sudden rise in freights 
for a prompt steamer. Time, pilotage, and port dues can also 
be saved too by advising that bunker coal is not available at a 
port for which she is making. 


Docking, berthing, amount of coal for bunkers, extra stores, 
space available for cargo, medical officer’s attendance, hospital 
accommodation for accidents, ambulance, baggage, train accom- 
modation, mails, time of arrival—all can now be arranged for in 
advance by wireless with an immense saving of money and time. 


The utility of wireless telegraphy in such cases—and in a 
hundred other instances that will readily present themselves to 
any shipowner—coupled with the knowledge that a special 
section of Lloyd’s Register is devoted to ships fitted with wire- 
less apparatus, and that rates of insurance on such ships are 
considerably lower than on vessels not so equipped, has assured — 
radiotelegraphy an impregnable position in the estimation of ship- 
owners, underwriters, and the travelling public. 

The equipment of lifeboats on liners with small installations 
has already received serious consideration, it being recognised 
that, in the event of a wreck, such lifeboats could not only remain 
in touch with one another, but keep oncoming vessels acquainted 
with their position. 

The advance of maritime wireless telegraphy to the indis- 
pensable part it now plays in the daily round of a ship at sea has 
been extraordinarily rapid. At the beginning of 19009, after eight 
years of development work, there were 125 ships of the mercantile 
marine fitted with Marconi apparatus. By the end of that year 
the number had risen to nearly 300; to-day the total is well over 
I,500. 

On the North Atlantic route, where, owing largely to the 
establishment by the Marconi Companies of shore stations 
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in Great Britain, Canada, and the United States, wire- 
less telegraphy has seen its greatest development, 182 vessels, 
comprising the principal vessels on all the leading lines, are 
equipped, and many others are in course of being fitted. On 
the South Atlantic route the figures are also remarkable, and the 
number of ships fitted during the past two years has increased 
almost threefold. On South African routes similar rates of 
increase are to be noted. The opening of stations at Durban and 
Swakopmund, operated by the South African Government, has 
given an impetus to the adoption of wireless. 


In Eastern waters, from Gibraltar to Shanghai, the possibili- 
ties of wireless telegraphy are enormous. Particularly in the 
typhoon season is wireless voted ‘‘a boon and a blessing ’’ by 
merchants and shipowners with interests centering in the China 
Seas. 

From Shanghai to San Francisco the tale is the same. The 
Marconi Company has taken over a very large number of vessels 


equipped by the United Wireless Company, and the American 


Marconi Company has large orders in hand for vessels trading 
over this route. 

Wireless apparatus, in fact, figures not only on the large 
ocean liners, but on the vessels on the Great Lakes and the 
Amazon, on private yachts, lightships, cable-laying vessels, on 
whalers, sealers, and Arctic fishing boats. And in touch with all 
these, directly or by relaying, are a large number of land stations. 

The development of regular communication between an 
increasing number of moving stations has necessitated not only a 
carefully devised organisation, but a uniform method of working. 
This, in turn, has necessitated a practical standardisation of 
apparatus. At the same time, the demand for absolute reliability 
in the hands of ordinary operators has led to the evolution of a 
type of apparatus which is free from complications and is con- 
structed to work continuously without derangement. Most of the 
working parts are contained in solid boxes, which protect them 
from damage and limit the responsibilities of the operator to 
superficial adjustments and the ordinary business of receiving and 
transmitting messages. 

The type of apparatus in most common use for marine inter- 
communication is known as the 14 kw. set. It is with this set 
that the majority of liners and the large passenger vessels 
traversing the great ocean highways are equipped. 
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The everyday transmitting range of these sets varies accord- 
ing to the height, length, and shape of the aerial, these factors 
being determined in turn by the dimensions of the ship. When 
employed with an aerial having a mean height of 100 ft., the 
installation is capable of working over a range of 250 nautical 
miles over water, the maximum range considerably exceeding this 
figure; while the night range may be anything from two to three 
times the day range. The 14-kw. installation is arranged to tune 
in transmission to waves of 300 and 600 metres, and to tune in 
reception to all waves between 100 and 2,500 metres. 


Recent legislation on the subject of wireless telegraphy 
in the United States and elsewhere insists upon the pro- 
vision of emergency apparatus guaranteed to work for a 
certain length of time in case of breakdown or failure of the 
power plant from which the wireless apparatus receives its elec- 
trical energy. In point of fact, this is merely confirming the 
practice of the Marconi Company, who have always provided 
emergency apparatus. In this a battery of accumulators, charged 
by the ship’s dynamo, provides current to work an induction coil. 


For cargo vessels, where efficiency with compactness is 
essential, a special set, known as the $ kw. cargo set, has been 
designed. It is a small power installation designed to produce 
transmitting waves of 300 and 600 metres with a simple change- 
over from one to any other. Equipped with this set, notable 
particularly for its economy of space, an owner may send his 
vessel to sea confident that if trouble arises many other vessels 
will come speeding to her aid at the first tappings of the key. 


3-kw. Station: for 


Cargo Vessels. 
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THE MARCONI SYSTEM OF WIRELESS 
TELEGRAPHY 


By ANDREW GRAY. 


HE Marconi system of wireless telegraphy is not any 
one isolated invention, but the whole of the apparatus 


and accessories employed for the transmission and 
reception of telegrams. In approaching the subject of the 
Marconi apparatus it is necessary to go a long way back, 
to the time of Mr. Marconi’s first Wireless Telegraph 
patent, and in doing so it is not out of place to recall 
(for the benefit of those who have forgotten or who have not 
known) that when Mr. Marconi filed his first patent specification 
for Wireless Telegraph apparatus, in 1896, the classic experi- 
ments of Hertz on the propagation of electric waves had been 


annually demonstrated in the electrical laboratory of every 


college of any pretensions in the world for a period of eight 
years; yet during that time no other suggestion for practical com- 
munication by means of Wireless Telegraphy had been made. 
Not only was Mr. Marconi the first to apply the principles of 
Hertz’s experiments to actual practice, but the method which he 


then patented remains to the present day fundamentally the basis 


of all commercial Wireless Telegraphy. 


The aim of Mr. Marconi’s original invention was the pro- 
vision of practical means of communication without the aid of 
conhecting wires, and the principal developments since have been 
directed towards improving the means of communication originally 


_ devised. The most important feature of Mr. Marconi’s first patent 


_was the earthed aerial—that is, the aerial connected to ground 


directly or through capacity, so that by virtue of the conductivity 
of the earth’s surface, and the consequent imaginary aerial therein, 
the true aerial became twice as effective as that of a similar aerial 
entirely independent of the earth’s surface. It is perhaps well to 
point out here, however, that the great success of the earthed 
aerial must not necessarily be considered as proving that the 
unearthed reflector system described in this first patent is useless 


-and obsolete—such is certainly not the case. There are circum- 
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stances when the reflector apparatus would be preferable to any 
other if only the difficulties of dealing with excessively short 
waves with considerable power could be overcome. 


In association with the aerial a Ruhmkorff coil was employed, 
which was at that time the approved means of producing a spark. 
The apparatus was operated by a Morse key in the battery circuit 
of the coil. This combination furnished the simplest form of wire- 
less transmitter yet devised—a transmitter which is employed as 
emergency apparatus on board ship at the present time. 


The receiving apparatus consisted of a receiving aerial, a 
filings coherer, a relay, an automatic decoherer, and a call bell or 
Morse inker. It is notable from the practical point of view that 
the coherer was protected from local action by non-inductive 
shunts across the various circuits of the receiver. Finally, 
although only applied in an elementary manner, the sympathetic 
relation between the transmitting and the receiving aerials, which 
is to-day considered so important for the prevention of interference 
and for selective working, was specified. 


Mr. Marconi’s first apparatus contained all the essentials for 
commercial «ansmission and reception of telegrams, and the modi- 
fications of following years have only resulted in improving the 
apparatus for its original purpose by increasing the range 
through increase in power and increase in size and change 
in shape of aerial; increasing the speed and certainty of 
working by the employment of dynamo-electric machinery 
in place of the Ruhmkorff coil, and by the employment 
of self-acting detectors and telephones in place of the coherer, 
tapper and relay of the original receiver; increasing the selective- 
ness by the introduction of independent resonating circuits at 
the transmitting and receiving ends; eliminating atmospheric dis- 
turbances by increased resonance in the receiver, and by the 
application of balanced circuits and opposed detectors arranged to 
cause atmospheric interference to minimise itself, and also by the 
employment of directional aerials ; increasing the speed of working 
beyond the limits of manual transmission and aural reception by 
the employment of the Wheatstone transmitter at the transmitting 
end and the string galvanometer and gramaphone at the receiving 
end; increasing the capacity for handling business by duplexing 
based on the employment of directional aerials, balanced working 
and accurate tuning. 


The modern Marconi system of apparatus consists of the 
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mast, aerial and earth; the generator of alternating (or direct) 
current required for charging the condenser; the condenser and 
jigger primary circuit with discharger; the jigger secondary with 
its aerial tuning inductance connected on one side to the earth 
and on the other to the aerial; the receiving instrument com- 
prising the tuning circuits and the detector. 


Generally, for coast stations, there is one high central mast 
and four subsidiary masts, and the aerial is of the umbrella type, 
as all round working is required. In the case of stations where 
inter-communication in a specific direction is desired, two or more 
masts are employed according to the size and length of the aerial 
to be supported, and the masts are disposed in such positions as 
to increase the effect of the signals both in transmitting and 
receiving by the application of the directive aerial principle. On 
board ship the aerial is arranged in the most effective way that 
the masts and rigging of the vessel will permit. The masts of 
the Marconi System are usually of the sectional steel type built 
up of standard units, so that within limits they may be made of 
any height from stock sections. The earth employed at shore 
stations is of the conduction type, and consists of a number of 
conducting plates disposed symmetrically around the station, with 
radial conductors connecting thereto. The number of plates and 
the number of conductors is determined by the power of the 
station and the nature of the ground. The earth on board ship is 
of course the hull of the vessel. 


The generating apparatus, that is the apparatus for pro- 
ducing the current for charging the condenser, is usually some 
form of alternator, which may be driven direct by an engine or by 
a motor operated off a supply circuit, an accumulator battery, or 
the supply from a separate engine dynamo plant. The direct 
driven alternator is naturally the least expensive. The plant 
operated off the supply circuit (as in the case of a ship) is 
the simplest and the easiest to work, and has the advantage of 
being quickly started and stopped, and is available for com- 
munication at any time without the attendance of an engine- 
driver. The alternator supplies current to the primary of a static 
transformer, which transforms the current to a suitable voltage 
for charging the condensers. This alternator-transformer-con- 
denser circuit is adjusted so that it is in resonance with the 
alternator frequency. The voltage of the condenser and its 
Capacity are adjusted so that the magnitude and frequency of the 
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charge will be properly proportioned to the output from the 
alternator, and the alternator will be able to charge the condenser 
regularly to the full extent required. The charged condenser is 
discharged through a different circuit—the jigger primary circuit 


—across the disc discharger, which discharger is usually driven 


from the end of the alternator shaft, and is adjustable in phase 
relation thereto, so that the discharge of the condenser may be 
made to take place at the moment the condenser has attained its 
full charge, thus ensuring regularity of discharge and freedom 
from arcing. 


Generally the condenser consists of alternate glass plates and - 


metallic plates immersed in oil contained in galvanised iron tanks. 
The connections are wide copper straps, angles or channels. In 
special cases, for example, where lightness is of importance, 
condensers of the Leyden jar type, or test tube type, are em- 
ployed, and in the case of the very large stations at Clifden and 
Glace Bay air condensers at normal atmospheric pressure are 
used. The jigger primary consists of one or more turns of indi- 
vidually insulated stranded cable, generally only a sheathing of 
wire on an insulating core. The jigger secondary consists of 
turns of stranded wire similar to, but smaller than, the primary, 
so arranged as to be adjustable in respect to the primary for the 
purpose of varying the coupling between the circuits. The aerial 
tuning inductance is similar to the jigger secondary. Where a 
large inductance has to be employed causing much difference in 
potential across the inductance, the inductance is subdivided into 
separate parts. In smaller stations the transmitting plant is 
operated directly by a manipulating key in the transformer primary 
circuit, or indirectly by a relay key in that circuit actuated electric- 
ally by the manipulating key. In larger stations a special relay 
key is used in the transformer secondary circuit electrically actu- 
ated from the manipulating key. In smaller stations, a spark gap, 
called an earth arrester spark gap, about ,2,th of an inch, is 
placed between the jigger secondary and earth, and the receiver 
is connected across the gap, the receiver itself being protected 
by a micrometer spark gap. This arrangement permits the re- 


ceiver to be left in circuit continuously because the earth arrester 


spark gap, while serving to discharge the aerial in case of light- 
ning, and acting as an automatic relay for connecting the aerial 
to earth when transmitting, also leaves the receiver in circuit 
between the aerial and the earth when the transmitter is not 
sparking. 
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To prevent the noise in the telephones produced when trans- 
mitting tiring the ear of the operator, the telephone is shunted 
automatically by the manipulating key whenever the key is de- 
pressed. In larger stations the aerial is connected and disconnected 
from earth by a special electrically actuated switch and the receiver 
is protected by an automatic electrically operated device as well as 
the micrometer spark gap. In many large stations an entirely 
separate aerial is employed for receiving. When duplex working 
is required the receiving aerial and receiving apparatus are quite 
separate from the transmitting aerial and transmitting apparatus. 


The protection of the apparatus is a specially important 
point in the Marconi System. In all cases the generators are pro- 
tected from injurious induced effects from the high frequency 
circuit by straight filament lamps or carbon sticks across the 
windings. The transformer secondaries and low frequency tuning 
inductances are protected against ‘‘ back-kick’’ from the high- 
frequency circuit by air core chokes containing many turns of 
wire. The condensers are protected against excessive increase 
of voltage from surging by suitable spark gaps placed at various 
positions on the bus bars. The aerial and jigger secondary are 
protected against injury from lightning by the arrester earth spark 
gap or an equivalent arrangement. The receiving instruments 
are protected against induced or other effects from the high-tension 
circuits and from atmospheric electricity by micrometer spark 
gaps, and by high inductance shunts. 


Above has been described the normal type of Marconi station, 
but an account of the Marconi System of apparatus would not be 
complete without some reference to such special types as the con- 
tinuous Current stations at Clifden and Glace Bay, the Merchant 
Ship type, and the Military type. 


The two large stations at Clifden and Glace Bay, in addition 
to their exceptional size, have many features of interest. 
Direct current from high-tension accumulators is employed 
in combination with a rotary discharger whose speed of 
rotation is independent of the load. The result of this is a note 
of a uniformity unapproachable by any alternating current system 
(where the load always affects the frequency of the alternator) and 
a spark exceptionally free from arc. The reason for this is, the 
disc speed being independent of the load, the interval between the 
passage of two successive discharging studs between the discharg- 
ing electrodes is always the same, and the rate of charge being 
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dependent only on the constants of the circuit, the time of charge 
can be adjusted so that the condenser charging current ceases 
exactly at the instant of discharge. The condenser is charged 
from the accumulators, thus allowing a very low value of induct- 


ance to be obtained, and consequently a very high note frequency — 


for experimental ari other purposes. The operating house is 
situated some distance from the transmitting station with its 
running machinery and sparks ; consequently exceptional quietness 
and improved reception is obtained without any loss in accuracy 
or speed of transmission. Air condensers at atmospheric pressure 
are employed whereby the condenser becomes practically inde- 
structible, and the condenser plates act as their own protectors. 
In the event of excess of voltage causing a spark ‘to jump across 
no damage is done, and the work goes on without interruption. 

The most interesting points of the Merchant Ship stations 
are the arrangement of the apparatus for the convenience of the 
operator, the ‘‘fool-proof’’ plant, and the provision of 
emergency apparatus. The operator is provided with a proper 
operating table, with knee space and drawer for loose papers. 
This table has ample accommodation for writing, and on it, con- 
venient to the right hand of the operator, is the manipulating key. 
The receiver is immediately in front of the operator with all its 
adjustments visible and accessible. The starter of the generator 
is usually placed within reach of his right hand. The Rhumkorff 
coil of the emergency apparatus is placed so that the break may 
be adjusted without loss of time, and the manipulating key of the 
emergency apparatus is fixed either behind or at the side of the 
manipulating key of the regular plant. All the transmitting 
apparatus—generator, transformer, condenser, discharger, jigger, 
and aerial tuning inductance—are in a special silence cabinet with 
anti-vibration floor, so that not only is the noise of the generator 
running and of the spark reduced to a minimum, but everything 
in the way of high-tension apparatus is shut off from the opera- 
tor, who has nothing to distract his attention from his proper 
duties of sending and receiving telegrams. 

It is unnecessary to do more than briefly mention military 


apparatus, as it forms the subject of a special article in this 
volume. 
Apparatus for commercial communication is designed to 


work with certain definite waves prescribed by international | 
regulations, and communication with these waves is protected | 
against wilful interference by law. In military apparatus — 
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Marconi Multiple Tuner. 


For adjusting to various wave lengths. 
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the conditions are quite different; the apparatus has to 
be designed for time of war, when the object of the 
enemy would be to prevent communication by interfering 
and to intercept communication by taking in the messages being 
transmitted. Therefore, as it is not possible to work a wave which 
will not in time be found by the enemy, it is necessary to make use 
of the time that the enemy takes to find the wave. Military appa- 
ratus is therefore designed to give instantaneous change of wave 
in both transmitter and receiver. As the employment of a large 
humber of instantaneous changes would present very great prac- 
tical difficulties, and be lable to cause confusion and failure in 
practice, it is usual to provide a limited number of instantaneous 
changes with provision for the adjustment of the apparatus so as 
to permit of different waves being selected for the instantaneous 
change values from time to time. For example, three combina- 
tions, A, B and C, may be provided, so arranged that A may be 
set to any value between 300 and 600 metres, B to any value 
between 600 and goo metres, and C to any value between goo 
and 1,200 metres, and when so set, say A to 300, B to 600, and C 
to goo metres, working may be changed instantaneously from A 
to B or C, or vice versa. In addition to the special receivers, it is 
usual to provide an independent receiver continuously variable 
throughout a long range of waves to intercept the enemy’s 
communication. 

The first feature that strikes one in a review of the Marconi 
apparatus is the aerial. Mr. Marconi’s first wireless patent was 
the vertical aerial with capacity, and is the prototype of all aerials 
of the present day. Whenever possible Marconi stations are fur- 
nished with the directional aerial, because in addition to increasing 
the effect in the direction of communication, it is economical, as 
it provides a large capacity aerial of whatever length is required 
on a system of mast which need not be of excessive height. This 
aerial has the additional advantage at the receiving end of mini- 
mising atmospherics arriving from directions other than the direc- 
tion of the corresponding station. 

For use with the aerial a type of mast has been designed 
which is convenient for transport, simple to erect and take down, 
and very substantial and durable. 

The generators employed present no complications; they 
are in no way different in construction from those used for 
electric lighting and power transmission—true the frequency is 
higher—but the voltage and speed are normal, and they are 
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always designed and built by practical dynamo manufacturers. 

The transformer employed is equally normal in construction. 
The secondary voltage is not excessive. 

The discharger is of the rotary disc type, which is peculiarly 
adaptable to simplicity of design and stability of construction, 
and as indicated before it is positive in action, providing for the 
discharge of the condenser at regular intervals. By its action the 
spark gap is practically short circuited at the instant of discharge, 
and the spark loss reduced to a minimum. The to-and-fro oscilla- 
tion of energy between primary and secondary is largely prevented 
by the cut-off action of the rotating studs, and arcing is pre- 
vented by the regular timing of the discharge. 

In regard to the transmitting jigger, the feature of adjustable 
coupling and consequent command over the rate of communication 
of energy from the primary circuit to the aerial is very valuable. 
As there is always a best coupling of the transmitter for every 
receiving station, the ability to vary the transmitting coupling 
means maximum range of communication with each station. The 
separate primary and secondary windings are also important from 
a practical point of view because the arrangement avoids earthing 
the primary or condenser circuit. 

The standard receiver of the Marconi system, the magnetic 
detector, is without an equal for constancy and stability. If 
signals of a particular strength are receivable at one time the same 
signals are receivable at any time. No signal nor atmospheric 
can put it out of action. It has no adjustments to vary, and, but 
for the clockwork that drives the iron band, there is 
nothing to get out of order. This instrument made possible 
the Marconi method of operating without a switch to change 
from the ‘‘ transmit ’’’ to the ‘‘ receive’’ position—in fact, the 
rapid advance of marine communication has been largely due 
to the constancy and stability of the magnetic detector. Where a 
more sensitive receiver is required the valve or the carborundum 
receiver fulfil all requirements as to constancy, but neither is the 
equal of the magnetic detector in stability. With all types of 
detectors a receiving circuit is required. The feature of the 
Marconi circuit for general use is the provision of a broadly tuned 
circuit suitable for picking up signals of widely different wave 
length, and another sharply tuned circuit suitable for working 
with a minimum of interference after communication has been 
established, the change from one circuit to the other being made 
by one simple movement. 
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Finally, the apparatus employed in the Marconi System can 
claim to be fully protected (in more ways than one), so that the risk 
of breakdown is reduced to a minimum. The generators are pro- 
tected by guard lamps or carbon sticks; the transformers by air 
core chokes ; the condensers by guard points; the aerial and jigger 
by the arrester spark gap, and the receivers by micrometer spark 
gaps and high inductance shunts; and lastly, if the main plant in 
the case of ship stations should fail, the emergency plant is always 


available. 
THE SLIDE RULE. 


(Reprinted by permission from the “ Engineer’s Year Book of 
Formule, Rules, Tables, Data, and Memoranda” for 1913, by 
H, R. Kempe, M.Inst.C.E. (published by Crosby, Lockwood and 
Son.) 


On the face of the ordinary (e.g., 10 ins.) slide-rule, four 
scales, usually referred to as the A, B, C, and D scales, are 
marked. A and D are on the rule, top and bottom, whilst B and C 
are marked upon the slide, and when the latter has not been 
moved either to the right or left, the divisions on A and B and 
also on C and D coincide. The graduation of the divisions of 
each of the scales is logarithmic—that is to say, the distance from 
the initial point of a scale to any number thereon represents the 
logarithm of that number. 

The A and B scales are divided into primary graduations 
representing the logs of the numbers from unity to 100, and these 
divisions are each subdivided into ten secondary divisions. These, 
towards the left-hand side of the scales, are further subdivided, 
but as, in the progression towards the right-hand side, the primary 
divisions approach one another rapidly, it is not possible to carry 
the extreme subdivision throughout the scale. Inspection of any 
rule will show the extent to which such division is practicable. 

The C and D scales are divided similarly to the A and B 
scales, but here there are only ten primary divisions spread over 
the same length of scale as the 100 in the A and B scales. This 
admits of a greatly extended subdivision, affording a somewhat 
greater facility for accuracy in calculation. It may be observed 
here that the ratio between the two sets of scales involves the 
fact that the figures on the A and B scales are the squares of 
those on the C and D scales; conversely the figures on the C and 
D scales are, of course, the square roots of those on the A and B 
scales. 

Most rules are also provided with a sliding runner, referred 
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to as the ‘‘ Cursor,’’ which is enabled to slide along the length of 
the rule parallel to the scales. The cursor usually consists of a 
small frame carrying a glass window upon which a transverse 
hair line is marked, or else it is provided with four indices 
arranged in a transverse straight line. The cursor enables the 
figures or graduations of the slide to be set readily against those 
on the fixed scales, and also enables any reading to be marked 
temporarily during the manipulations of the rule. 

It may be added that the extreme left-and-right-hand gradua- 
tions of the scales are referred to as the left-and-right-hand indices 
respectively. 

MULTIPLICATION. 
(aXbXc... n=x) 

It is obvious that although the figures on the scales start 
with unity, any multiple or sub-multiple of the value of 10 may 
be assigned to the indices provided that such value is adhered to 
throughout each complete operation. This holds good whatever 
be the nature of the calculation involved. 

To multiply the left-hand index of the slide is set to the 
multiplicand on the rule, and against the multiplier on the slide 
will be read the product on the rule. In this operation the length 
equivalent to the log of the first number is added to the length 
corresponding to the log of the second. Should there be more 
than two factors, the result of the first setting as above is not 
read, but the cursor is set thereto and the slide index brought up 
to the cursor setting, when the product is read as before, and so 
on to any number of factors. As continuous progression of the 
slide from left to right would bring the ultimate reading beyond 
the scale, it should be noted that the right-hand index may be 
used to the cursor; this will bring the product within the scale. 

The number of digits, i.e., the position of the decimal point, 
may be evident from the factors. If such be not clear, however, 
it may be taken that the swm of the digits in the factors less the 
number of times the slide has been projected to the right will give 
the number of digits in the product. On some rules the cursor 
is provided with a movable index for registering the number of 
times the slide has been projected to the right. 


DIVISION. 


(=) 


This involves the subtraction of the logs of the numbers, 
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therefore the process is exactly the reverse of multiplication, i.e., 
the divisor on the slide is set to the dividend on the rules, and 
against the index of the slide will be the quotient on the rule. 
The number of digits is found by adding the number of times the 
slide is projected to the right to the difference between the divisor 
and dividend. 

PROPORTION—DIRECT AND INVERSE. 


Direct (a fis Ment ots te oh 0 cx? =x) 
a 


Bring the first term on the slide to the second on the rule, 
move the cursor to the third on the slide, and read the fourth on 
the rule. 


Mean proportional (2=*) 
Bue 


Set index on B to a on A, bring cursor to C on B; read 
under cursor x on D. 


The procedure for inverse proportion is the same, save that 
the slide is inverted, so as to bring the A and C scales into juxta- 
position. 

SQUARES AND SQUARE ROOTS. 

Squares and square roots are found by setting the cursor 

and reading from D to A or vice versa. 


CuBES AND CuBE Roots. 

Cubes and cube roots as well as all higher powers and roots 
are best found by the use of logs, which may be read on the back 
of the slide of most rules if the C index be set to the number 
whose log is required on D. The log is then multiplied or divided 
by the power involved. On certain rules the D scale is replaced 
by a log of a log scale designed by Professor Perry ; this facilitates 
the finding of high powers and roots; thus 


a"=x; set the index on C to a on D; against or on C, read x on D. 


nN [OX 1A 
a=x, or, a ~-=«x. 
nN 


Set 2 on C toa on D; against index on C, read x on D. 
SINES AND TANGENTS. 
These may be found by setting the slide as in the case of the 
log of a number, the values being marked on the back of the slide 


with the log values. 
On the back of most rules will be found a number of ‘‘ gauge- 
points ’’ useful for various special calculations. 


PRINCIPLES OF 
WIRELESS TELEGRAPHY EXPLAINED 
BY MECHANICAL ANALOGIES 
By Captain H. RIALt Sankey, R.E. (Ret.), M.Inst.C.E. 


LECTRICIANS who have to deal with alternating currents 
Ki« no great difficulty in realising how an electric spark 

can produce high-frequency oscillations and can initiate the 
electro-magnetic waves required for wireless telegraphy, and 
further, how these waves can be detected at a distant point, 
and how the receiver-circuit can be tuned so that only selected 
wave-lengths become operative. 

To others, however, a mechanical analogy is helpful. Many 
such analogies can be devised, and the following have been 
selected :— 

The Hertz high-frequency oscillator consists of round copper 
plates, to which are fixed stiff wires terminating in spark balls, 
and shown in Fig. 1. When suitably connected to a source of 
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electricity so as to continuously increase the electrical charge, 
the tension across the gap will in due course reach the point 
at which the air resistance is broken down, and a spark— 
or, more strictly, a succession of sparks—will fly across the 
gap. In the mechanical analogy shown in Fig. 2 two cylindrical | 
vessels represent the copper plates, the tube corresponds to 

the stiff wires, and the diaphragm in the middle of the tube 
to the spark-gap. The right-hand vessel is gradually filled with 
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water, and as the water rises the pressure on the diaphragm 
increases; and if, when the water-level reaches the level shown 
in the figure, the diaphragm bursts (corresponding to the break- 
_ down in the air in the spark-gap), the water will rush from vessel 


Nita. N?1 


Fig. 2. 


A to vessel B. It is supposed that the water supply stops at the 
same instant. Assuming for the moment that there is no friction 
in the pipe, the vessel A will be completely emptied, and the 
vessel B will be filled to the same level as originally obtained 
in A. The water will now rush back into A and reach its 
previous level, and so on indefinitely. 

Let it now be supposed that there is considerable resistance 
in the pipe, the flow will then be comparatively slow; the water 
will rise to the mid-level in B and will drop to the mid-level in 
vessel A, and there will be no oscillation. Precisely the same 
happens with a Hertz oscillator if the resistance of the wires 
is too great. 

For small values of resistance in the tube the water will not 
rise in B to the same level as in A—in fact, the difference between 
the level reached and the original level is a measure of the resistance 
—and, on the return to vessel A, the level reached is still further 
reduced, until after a few oscillations the water will come to rest. 

The motion can be represented by a series of waves whose 
height represents the 
level of the water 
reached alternately 
in each vessel, which 
height becomes less 
and less, as shown in 
Fig. 3. Such a series 
of waves is known 
as a ‘‘ damped train 
of waves.’’ Fig. 3. 


Lime Axis 


340 Year-Book of Wireless Telegraphy and Telephony 


If it is supposed that the vessels, instead of being of glass, 
are made of india-rubber, as in Fig. 4, then the vessels will 
expand each time they are filled, and they will contract each time 
they are emptied. A pulsating motion will be thus produced, 
causing pressure waves in the air, which will travel in all 
directions with the velocity of sound. The energy expended in 
thus producing air-waves will be radiated, and the damping of 
the amplitude of the water oscillations will thereby be increased, 
so that the water will come to rest more quickly than it did with 
the glass vessels. 

These air-waves correspond to the electro-magnetic waves 
which can be considered as being formed by the lines of stress 
indicated in dotted lines in Fig. 1, being, so to speak, detached 
from the plates and started travelling through space at a velocity 
which is equal to that of light, namely, 186,000 miles per second, 
or 300 million metres per second. At each oscillation a wave 
will start, and the time interval between the crests of the 
successive waves will be the time occupied by one oscillation. 


Loaded Valves. 
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If one of the plates in the Hertzian oscillator is increased in 
size, and the conductor from it to the spark-ball is corre- 
spondingly reduced in length, as shown in Fig 5, no alteration 
will take place in the lines of electric stress starting from the 
other plate. In fact, the lower plate may be practically infinite 
in size, or, in other words, may become the Earth, as shown in 
Fig. 6. This is the modification of the Hertz oscillator 


conceived by Marconi, and was the initial invention of wireless — 


telegraphy. 

It is not necessary to have a plate on the top of the con- 
ductor, because the capacity can be obtained by means of a 
sufficient length of plain wire. This wire is technically known 


as the aerial, and is shown in Fig. 7. 


—— 
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A plain aerial, such as above described, radiates energy 
rapidly, that is to say, it is a good radiator. The consequence 
is that after each discharge there are only three or four rapidly 
damped oscillations, whereas a much greater number is necessary 
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for long-distance work. Moreover, if the voltage of the charge 
is too great, the air breaks down at the top end of the aerial 
by what is known as a brush discharge, and thus a limit is fixed 
to the energy which can be imparted to the short train of electro- 
magnetic waves. The practical result was that the maximum 
range obtainable was about 70 miles. 

A mechanical analogy to this brush discharge is given in 
Fig. 4. If the india-rubber vessels are fitted with loaded valves 
at the top, and the water is admitted under pressure, these valves 
will open and the water will spurt out if the pressure exceeds 


Ween \ oe Mine 
pid é A pnt 
Fi an aby me 
a a ‘ a M Uh aN in 
/ ‘ is ata yal io Pats 
yW A 4 pid : y ‘ . wn Noy 
if A 7 t y ‘ ss \ ‘ 
TOWLE as os AIRY eee \\ oi 
4 y UN 4 K st Ve \\ \* 
‘ ( ar ris et Le ra SE cee NAN 1\ ves ’ 
r) 4 t4 ty 7 a ss 8: ‘ \) \ \ A ‘ \ y* 
fs LPUNLANISY AR) i) PA bee SN \ VA iit .,! 
ele feat SOP Ie Ra aN WIP Ae aeatis ee aon N NN Viginiasellcaih yi! ‘ at 
OTA A I rs Nc AYR A te) Yi as a aR 
i) Hf ‘ ity J 1 1 i Ln, 
Ze YY YY 
Earth 
Fig. 8 


a certain amount. The water so wasted corresponds to the 
electricity wasted by the brush discharge. 

What is wanted for practical wireless telegraphy is some 
means of impressing a large amount of energy on the aerial 
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without requiring too great a voltage, and at the same time 
producing a long series or train of waves with very little 
damping. To obtain this effect Marconi made his next 
important invention, and it is the subject-matter of the celebrated 
“777 Patent. The improvement described in this patent is the 
foundation of all the practical wireless telegraphy of to-day, 
and it immediately increased the range (over water) from 70 miles 


’ 


to 250 miles, and has enabled the commercial working at a range 
of 2,000 to 3,000 miles to be successfully carried out. By com- 
mercial working is meant the capability of being able to send 
wireless messages at all times, that is, in the daytime, and not 
only at night. A mechanical analogy will explain this improve- 
ment in a simple manner. 

If a weight is dropped into still water, concentric wavelets 


will be formed. If the weight is too large or the height from © 


which it is dropped is too great, not only will waves be formed 
but there will be splashing, and this splashing corresponds to 
the brush discharge already referred to. If the weight be fixed 
to a horizontal spring, as shown in Fig. 9, and a force is 
momentarily applied to the weight, it will oscillate in a well- 
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known manner. It will hit the water, and each time it does so 
it will produce waves in the manner already pointed out, and if 
the energy is too great there will be splashing as well as waves. 
The corresponding electric circuit is shown in Fig. ro. 
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A smaller weight placed underneath the big one, as shown in 
Fig. 11, held up by a horizontal spring, will also form an 
oscillatory system, and will be put into motion by the large 
weight first hitting the small weight, which, in its turn, will hit 


ote. 


the water and produce the waves. Obviously matters can be so 
arranged that the energy imparted to the small weight at each 
impact is sufficient to produce the maximum amount of wave 
without any splashing. A succession of waves will be produced, 
and gradually the whole of the energy originally imparted to the 
big weight will be converted into wave energy. 

It is obvious that a necessary condition to carry out this 
effect is that the small weight shall always be just at the top 
of its path as the big weight comes down to hit it, and it follows 
that the period of oscillation of both must be the same (or in 
harmonics), that is to say, both oscillatory systems must have 
the same time-period, or, in other words, they must be tuned. 


Tuned Aerial (Coupled). 


Condenser 
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y Transformer 
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Fig. 12. 

The corresponding electrical arrangement is shown in 
Fig. 12, and it consists of an oscillatory circuit into which a 
large amount of energy can be put (corresponding to the large 
weight and spring in Fig. 11), and an aerial oscillatory circuit 
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(corresponding to the small weight and spring), which receives 
energy from the oscillatory circuit and radiates it in the shape 
of electro-magnetic waves. These two circuits must have the 
same period—that is, must be tuned—and they are inductively 
connected by means of a transformer, the primary of which is 
in the oscillatory circuit and the secondary in the aerial circuit. 
This transformer is called a ‘‘ jigger.’? The amount of coupling 
of a transformer depends on the relative position of the coils, 
and is represented by 100 per cent. at its maximum, and this 
degree of coupling occurs when the coils are absolutely con- 


centric; when they are at right angles to each other the coupling — 


is zero. When the degree of coupling is too per cent., all the 
energy (apart from losses) is transferred from the primary to 
the secondary in half a cycle, but as it is desired to transfer only 
a small portion of the energy at each oscillation from the primary 
to the secondary, the degree of coupling must be small. In 
wireless telegraphy the coupling is generally about 6 per cent., or 
even less. 

With the long train of waves produced as just described 
by means of a loosely coupled transformer, a cumulative effect 
is obtained, and then other classes of receivers are more sensitive 
than the original ‘‘ coherer ’’; no relay is needed, and the signals 
are obtained in a telephone. Moreover, the receiving apparatus 
can be so arranged that it will not respond to signals sent out with 
other wave lengths than those to which it is tuned. In this way 
a receiving-station can isolate itself from other wireless stations, 
and is thus not interfered with when receiving a message. 
Hence by the arrangement shown diagrammatically in Figs. 13 
and 14, two advantages of the highest importance are obtained, 
namely, greater energy distributed from the transmitting aerial 
and isolation. 

In Fig. 13 the mechanical analogy adopted for explaining 
the action of an inductively coupled aerial is reproduced on the 


tee 
“2-0 
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left, and on the right there is a similar analogy for an inductively 
coupled receiving aerial. The succession of small waves keeps 
the small weight system at the receiving-station in a state of 
vibration during the whole time of their passage, and the repeated, 


i 
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properly timed blows which this weight gives the large one put 
the latter into motion, and thus the major portion of the wave 
energy is transferred to the large weight. 

The electrical equivalent, which is shown in F ig. 14, is that 
the train of electro-magnetic waves maintains oscillations in 
the receiving aerial, which are inductively transmitted to the 
oscillating circuit, and, being properly timed, the energy is 
accumulated therein and becomes sufficient in amount to actuate 
the receiver and give signals in the telephone. 

It will be noted that, in the mechanical analogy, unless the 
time-period of both the small and large weight systems is the 
same as that of the waves, there will be no accumulation of 
energy in the large weight system at the receiving-station, and, 
correspondingly in the electrical case, the energy transmitted to 
the oscillating circuit will be insufficient to actuate the receiver. 
Clearly, therefore, the oscillating circuits and the aerials at the 
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Sending and at the receiving stations must be tuned to the same 
period, which must be the period adopted for the electro-magnetic 
waves. 

The essence of the whole matter is that in wireless telegraphy 
everything must be tuned, that is to say, must be in resonance, 
and the apparatus must be designed for this purpose. By tuning 
the various sending and receiving stations, they can communicate 
with each other without interfering with or being interfered with 
by other stations. 

It is interesting to note that in every other department of 
engineering resonance has, with few exceptions, to be avoided, 
and it is only necessary to refer to breakages of shafts, vibrations 
of steam-pipes, nuisances caused by vibration, surges in high- 
voltage transmission lines, etc. 
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The following simple experiment, described by Mr. R. D. 
Bangay, may assist in making Wireless Telegraphy clear :— 

In a pool of water, and at opposite sides of it, float two pieces 
of wood. These two pieces of wood represent the antenne of two 
wireless stations, and the water between them represents the 
ether. 

Now if one of the pieces of wood is struck with a hammer, 
or in any other way caused to disturb the water, it will be noticed 
that a number of ripples or waves are sent out in all directions. 
By following these waves until they reach the piece of wood at the 
far side of the pool it will be noticed that this piece of wood is 
set in motion by these waves. 

The following will be observed on analysis :— 

(t) The ‘‘ transmitting ’’ log of wood does not move from its 

relative position to the ‘‘ receiving ’’ log of wood. 

(2) It does not send out nor radiate any particles of itself. 


(3) The actual particles of water do not travel from one end 
of the pool to the other. The wave travels, but if any 
particle of water were to be closely watched, it would be 
found that it moved up and down in a vertical direction. 


(4) The ‘‘ receiving’? piece of wood does not absorb any of 
the water, but merely converts the wave motions of the 
water into a mechanical movement of itself, and this 
movement could be translated again into a visible record 
by some simple attachment in connection with a pencil. 


We have here a very good analogy of two wireless stations : 
the hammer corresponds to the transmitter, the pieces of wood 
correspond to the antenne, the water to the ether, and the pencil 
attachment corresponds to the receiver. 


A more complete hydraulic analogy, devised by Mr. J. St. 
Vincent Pletts, is reprinted from the Marconigraph; in Figs. 15 
and 16 the water and electrical circuits are made to correspond as 
nearly as possible, the analogous parts being marked with the 
same letters, but the two cases being distinguished by capital and 
small letters respectively. 

The generator, Figs. 15 and 16, consists in the water case of 
the propeller ‘‘G’’ enclosed in a cylinder, and in the electrical 
case of the dynamo ‘‘g.’? When the propeller is rotated a 
pressure or head of ‘‘ hydromotive force’’ is created, which is 
measured in units called pounds per square inch. Whether any — 


: 
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water flows or not, the pressure is there. Similarly, when the 
armature of the dynamo is rotated a voltage, or potential, or 
electromotive force is created which is measured in units called 
volts. Whether any current flows or not, the voltage is there. 


The condenser consists in the water case of an elastic 
diaphragm “‘C”’ stretched across a cylinder, and in the electrical 
case of two conducting surfaces separated by a layer of insulating 
material *‘c.’’ When a difference of pressure is created water 
is sucked out from one side and forced into the other side of 


Figs 15; 


the condenser, bending the diaphragm ‘‘C”’ to an amount 


depending upon the pressure and the elasticity of the diaphragm 


°C.” If any path be provided for the water to get from one 


side to the other of the diaphragm ‘‘C” it will return to its 


formal position. Similarly, when a difference of potential is 


created, electricity flows out of one side and into the other side 


of the condenser ‘‘c,’? which becomes charged to an amount 


depending upon the voltage and the capacity of the condenser 
If a conductor be connected to the two sides of the 
““c’ it will discharge itself. 


Cc 


The discharger consists in the water case of a sticky valve 


_’D,”’ and in the electrical case of a spark gap ‘‘d.’? When 


the pressure reaches a certain amount the valve ‘‘D”” flies open 
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(allowing free passage to the water), remains open a short time, 
and then falls back into its seat, where it sticks until the pressure 
is again sufficient to force it up. Similarly, when the voltage 
reaches a certain amount, the spark gap ‘‘d’’ breaks down 
(allowing a free passage to the current), remains conductive for 
a short time, and then becomes non-conductive until the pressure 
is again sufficient to break it down. 


The primary inductance consists in the water case of a 
heavy piston ‘‘P’’ running in a cylinder, and in the electrical 
case of a coil of wire ‘“‘p.’? When water flows it moves the 
heavy piston ‘‘ P,’’ which, owing to its inertia, is difficult to 
set in motion, or when in motion to stop. Similarly, when a 
current flows it creates in the coil “‘p’’ a magnetic field which 


is difficult to create, or if created is difficult to stop. 


Fig. 16. 


9’ 


The secondary inductance ‘‘S’”’ and ‘‘s’”’ is similar in con- 


struction and function to the above. 


The transformer or jigger consists in the water case of the 
two heavy pistons ‘‘P’”’ and ‘‘S’”’ joined by the spring “‘ M,”’ 
and in the electrical case of the two coils ‘‘p’”’ and ‘‘s”’ joined 
by their common magnetic field ‘‘m.’’ When the piston “ P ”’ 
moves it compresses or extends the spring ‘‘ M,’’ which tends 
to move the piston ‘‘ S.’’ Similarly, when a current flows in the 


coil ‘‘p,’’ it creates a magnetic field ‘‘m’’ which tends to 


c¢ > 
. 


produce a current in ‘‘s 


The aerial consists in the water case of a long elastic bulb 


Distant View of the Aerials of the High Power Station at: Coltano. 
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‘““A,”’ and in the electrical case of an elevated wire ‘“‘a.”? When 
water flows into the bulb ‘‘ A’ it expands, producing a pressure 
tending to cause the water to rush out again. Similarly, when 
a current flows into the aerial ‘‘a,’’ it becomes charged, pro- 
ducing a voltage tending to discharge it again. 


The earth consists in the water case of a reservoir “ yy 
and in the electrical case of the earth ‘“‘e.’? The water flowing 
in and out of the bulb ‘‘A”’ is taken from or given to the 
reservoir ‘‘E,’’ just as the current flowing in and out of the 
aerial ‘‘a’’ is taken from or given to the earth “‘e.”? 


Primary Circuit.—The propeller “ G”’ produces a pressure 
tending to move the water which, being unable to pass the valve 
“ D,”? moves the piston ‘‘ P ”? and deflects the diaphragm ‘‘ C.”’ 
The more the diaphragm ‘‘C”’ is deflected the greater becomes 


_ the difference of pressure between the water on the two sides, 


until at last it is sufficient to force the valve ‘‘D” open. When 
the valve ‘‘D”’ is open the water rushes through, allowing the 
diaphragm ‘‘C”’ to return to its normal position; but this rush 
of water has set the piston ‘‘P” in motion, and, owing to its 
inertia, it does not stop at its normal position, but passes it, 
pushing the water through the valve ‘‘D”’ and deflecting the 


diaphragm ‘‘C”’ in the opposite direction. Now the diaphragm 


“C” returns again to its normal position, setting the piston 


_“P” in motion in the opposite direction, which in turn deflects 


the diaphragm ‘‘C”’ in the same direction as before. Every- 


thing is then exactly where it was when first the valve ‘‘D’’ was 


forced open, and this cycle of operations is therefore repeated 


again and again, causing an alternating flow of water and an 


oscillation of the piston ‘‘P.’’ But, owing partly to friction in 


_the pipes and mainly to the energy transmitted through the spring 


‘M” to the other circuit (as will be further explained later), 


each oscillation is smaller than the previous one, and as soon 
as the water has become comparatively still the valve ‘“‘D”? 


falls back into its seat and sticks there until the propeller ‘‘G”’ 
again produces sufficient pressure to force it open. 


Similarly the generator ‘‘ g ”’ produces a voltage tending to 


‘Cause a current which, as it cannot pass the spark gap ‘‘d,”’ 
charges up the condenser ‘“‘c”’ and creates a magnetic field at 


«6 +) 


p- When the voltage becomes sufficient a spark jumps across 
the gap ‘“‘d’’ and this path becomes conductive. When the 
spark gap ‘“‘d’’ becomes conductive the condenser discharges 
| Z 
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through it, but the inductance at ‘“? causes the condenser “‘¢ ”’ — 
to charge up again in the opposite direction. Now the condenser 
“ce”? again discharges through the spark gap ‘‘d,”? causing a 
current to flow in the opposite direction through the inductance ) 
‘p,’? which, in turn, charges up the condenser ‘‘c’”’ in the same © 
direction as before. Everything is then exactly as it was when 
the spark first occurred, and this cycle of operations is therefore 
repeated again and again, causing an alternating current and an 
oscillation of the magnetic field at “‘p.’’ But, owing partly to 
the resistance of the circuit and mainly to the energy transmitted 
to the other circuit, each oscillation is smaller than the previous 
one, and as soon as the current has become comparatively small 
the spark gap ‘‘d’’ ceases to be conductive until the generator 
‘‘o?? again produces sufficient voltage to break it down. 


The most important point to consider is the frequency of. the 
oscillations. It is obvious that the more elastic the diaphragm 
‘©C the more easily it bends—the less forcibly will it set the 
water in motion. It is equally obvious that the greater the 
inertia of the piston ‘‘ P’’ the less easily will it be set in motion. 
Hence increase of the elasticity of ‘‘C’’ or increase of the mass 
of ‘‘P” decreases the frequency of the oscillations of the water. 
Similarly, in the electrical case increase of the capacity “‘c,’’ or 
of the inductance ‘‘ p,’’ decreases the natural frequency of the 
oscillating current in that circuit, or, in other words, increases 
the natural time period and wave length, the latter being actually 
proportional to the square root of the product of the capacity and — 
the inductance. | 


Aerial Circuit.—If the piston ‘‘S’’ be moved along so as to | 
cause a pressure in the elastic bulb “‘A,’”’ and if the piston ‘“‘S”- 
be then released, it is obvious from the foregoing that an oscilla- 
tion will take place, the extra water being taken from or given 
to the reservoir ‘‘E.’’ It is equally obvious that the frequency 
of the oscillations will depend upon the elasticity of the bulb “ A oi | 
and the mass of the piston ‘‘S.’’ Now, however, we encounter 
a new phenomenon. In the primary circuit the whole of the 
water was confined within pipes which were almost, if not quite, 
rigid, but in this aerial circuit we have an expanding and contract - 
ing bulb which affects the air around it. If the oscillations are’ 
sufficiently rapid a musical sound will be produced by the bulb, 
and conveyed by the air to a distant receiver such as the ear. The 
damping or dying down of the oscillations in this circuit, there- 
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fore, depends partly upon the friction in the pipes, but mainly 
upon the energy radiated or carried away by the surrounding air. 

Similarly in the electrical case if the aerial “a” can be 
charged and left to itself, it will oscillate (taking its charge from 
the earth “‘e’’), with a natural frequency depending upon the 


_ Capacity of ‘‘a’’ and the inductance of “ s,’’ and the oscillations 


will rapidly die down owing to the energy radiated or carried 
away by the surrounding ether. 


Coupling and Tuning.—The primary circuit with small 


internal losses and consequent persistent oscillations, and the 


aerial circuit with large radiation and consequent high damping, 


_have so far been separately treated, and the effect of the one upon 


i 
i 


the other must now be considered. If the pistons ‘‘P’’ and 


mS” are coupled together by the spring ‘‘ M,”’ the oscillations 
of the piston ‘“‘P”’ will tend to produce similar oscillations of 
the piston ‘‘S.’’ If the natural frequencies of the two circuits 


are the same, the piston ‘“‘S”’ will oscillate freely, but if the 


‘Aatural frequencies are different the piston ‘“S” will scarcely 


oscillate at all. The reason for this is not far to seek. If the 


Natural frequencies are the same, each impulse given by the 
ipiston ‘‘P’”’ to the piston ‘“*S’”’ will coincide with its natural 


movement, and therefore increase its swing until the energy 


radiated from the bulb ‘“‘ A”? equals the energy supplied from the 


piston ‘‘P.”? If, on the other hand (to take an extreme case), 


the frequency of the primary circuit is double the frequency of 
the secondary circuit, then the first impulse given by the piston 
“P” to the piston ‘“‘S”’ causes it to oscillate, but just as it is 
on its return stroke the second impulse comes, stopping it and 
destroying the work done by the first impulse. 


In the electrical case, if the aerial inductance ‘‘ 5” js put so 
close to the primary inductance “ p’’ as to be within its magnetic 
jeld, the oscillations in ‘‘ p’’ will tend to produce similar oscilla- 
dons in ‘‘s.’’ If the natural frequencies of the two circuits 
ire the same, the aerial circuit will oscillate freely, but if 
hey are different the aerial circuit will scarcely oscillate at 
ul. The process of making the natural frequencies of the 
Wo circuits the same consists of adjusting the inductance or 
‘apacity of either circuit until their product is the same as the 
‘roduct of the inductance and capacity of the other circuit. This 
rocess is called tuning. 
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SYNTONY 


HE word ‘‘ Syntonisation ’’ was first employed in connec- 
tion with the observed phenomenon that when a tightly- 


stretched string—on a violin, for instance—was made to 
give out a note it would cause a neighbouring string to vibrate 
and sound, provided that that string were tuned to the same note. 
The two strings were then said to be syntonised or in resonance. 
The phenomenon is, of course, a common one in acoustics ; 
but to limit the term to a use in connection only with sound-waves 
would be to deprive it of all but a small fraction of its true scope 
and significance, for syntony and resonance, using the terms in 
their fuller sense, are met with in many and varied connections. 
The formula giving the time-period (on which, of course, the 
note depends) of such a stretched string—namely 
t=2l/m/T 
where I is the length of string, T the stretching force, and m the 
mass of unit length—is closely connected with the equally well- 
known formula for the time-period of a simple pendulum, which is 
t—2 V1/e 
where 1 is the length of the pendulum and g is the acceleration 
due to gravity, which provides the restoring force. Both are, in 
fact, particular cases of the general law for simple harmonic 
motion—namely, 
t=27/ I/k 
where I is the moment of inertia and k is the ratio (Force required 
to produce displacement 6)/0. | 
So that just as one string can be made to set another into 
vibration if the time-periods of the two are the same, and just 
as one pendulum can be made to drive another if the periods of. 
swing are equal, so also may we expect to obtain resonance in 
any case to which the general law can be applied. : 
We find numberless examples of syntonisation in the science. 
of light. The formation of the spectrum by prisms, the wonderful 
phenomenon of the rainbow, the colours of everything we see—all 
these are effects of resonance. When white light passes through 
a glass prism, it enters as a mingled ray of all colours—aa 
irregular wave composed of a Fourier’s series of regular waves. 
On entering the glass, the constituent waves find there systems ol 


ai 
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electrons vibrating with every kind of time-period—so great a 
variety that every wave of the series can find some suited to it. 
So in the prism the many constituent waves of the white light 


_ transfer their energy to the different electrons—each wave 


choosing those electrons which are in resonance with it—and the 
mixed wave is sorted out in the glass into vibrating systems of 
electrons having the various periods of the constituent waves. 
These electrons pass on the energy with a speed depending on 
the time-period, the shorter the time-period the slower being the 
process of passing-on, and the greater the deviation caused by the 
prism. | 

Again, if we look at a piece of gold, the yellow colour we 
notice is due to resonance, for it means that certain of the mixed 
waves of white light have found, on coming against the metal, 
certain systems of electrons syntonised to them; these waves 
therefore have given up their energy to the electrons, and the 
light is reflected back to the eye deprived of these particular 
waves. 


If the gold is beaten out into a thin sheet, the phenomenon of 
resonance is shown even more clearly, for the resonant electrons 
which received the energy from the absorbed waves give some 
of it out on the other side; so that the fine gold leaf appears green 
when seen by transmitted light. 


We see, therefore, that syntony is a phenomenon entering 
widely into the processes of Nature. So far as electrical science 
is concerned, it was known to exist since the early days of alterna- 
tors and alternating current; its effects in this direction being so 
marked as to prove disastrous unless properly provided against. 
_ The accidental production of resonance in alternating circuits has 
| often led to the formation of voltages and currents of magnitudes 
| far exceeding those expected and provided for, and it is only of 
| recent years—since the introduction of Wireless Telegraphy—that 
electrical syntonisation has ever been considered an effect to be 
sought after. 


And yet the syntony which plays so important a part in 
Marconi telegraphy is just the same in nature as the resonance 
in low-frequency circuits which used to cause so much damage in 
cables and plant and temper in the old days. It is simply the 
adjustment of the values of capacity, inductance, and periodicity 
until they conform with a certain equation. 


At this point we may do well to notice a slight differentiation 
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between the words syntony and resonance which is generally 
observed. If we take an alternating or an oscillating circuit and 
adjust the values of capacity and inductance to suit the frequency 
of the voltage which is being applied to it, we may be said to be 
bringing the circuit into resonance. 


If we then take a second circuit which can be acted on by the 
first, and arrange the values of this circuit so that it has the same 
time-period as the first, then we are said to be syntonising the 
second circuit to the first. Obviously, when this is the case, the 
second circuit will be in resonance with the frequency of the first. 
Two circuits, therefore, are said to be syntonised when they are 
in resonance with the same frequency. 


The root of the matter in electrical syntony lies, of course, 
‘n the fulfilment of the well-known condition Lp =1/Cp, p being 
orn where n is the number of complete waves per second, 


This applies not only to high-frequency syntonisation used in 
wireless, but also to the low-frequency resonance which is also 
made use of, and which, so far from acting as a bane, as it so 
often does in low-frequency circuits, has been of the utmost use 
in enabling large powers to be used for spark-production without 
the danger of arc-production, into which large-power sparks are 
liable to degenerate. 


But this kind of syntonisation, in the generator circuits, does 
not come within the scope of this paper, in which we shall confine 
ourselves to the high-frequency syntonisation of the true ‘‘ wire- 
less?’ circuits. Here, the equation for the time-period is 

2LC 


V¥ 4LC— R?C? 
In books on Wireless Telegraphy one sometimes meets with 


remarks which suggest that syntony is a comparatively recent 
improvement in that process. 


E=2F 


As a matter of fact, syntonisation in some form or other has 
played a part in the earliest experiments with electric waves, even 
‘n times before or contemporaneous with Hertz. Sir Oliver 
Lodge, in his first experiments with Leyden jars, in which a spark 
in a circuit containing the first jar induced a spark in a circuit 
containing another jar, found that the second circuit had to be 
adjusted properly before the effect was obtained. In other words, 
he had to syntonise the two circuits. The original Marconi “ plain 
aerial,’? often spoken of as the * whip-crack ’’ transmitter, and 
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generally regarded as the prime example of a non-syntonised 
arrangement, nevertheless had a definite frequency of its own and 
a distinct, though short, wave-train. Dr. G. W. Pierce has 
photographed the spark of such an aerial and has found that 
there are about twelve waves in the train. By ‘‘ waves’’ he 
probably means, in this connection, half-waves, so that the plain- 
aerial wave-train may be taken as containing about six complete 
waves. Evidently, to make the fullest use of such a train, syntony 
is necessary, and, as a matter of fact, the very simplicity of the 
original Marconi transmitter and receiver, and the similarity of 
one experimental station to the other, ensured that even in the 
preliminary work syntonisation was obtained to a certain extent. 
Indeed, Mr. Marconi, in his very first patent, includes a method 
of varying the natural period of the receiving apparatus so as to 
give the best results. 


Sir Oliver Lodge, from the very beginning, laid special 
emphasis on syntonisation, and his transmitting and receiving 
“capacity areas’ included in their circuits a syntonising coil for 
varying the period. The first Lodge transmitter, although to all 
intents and purposes it was still a ‘‘ plain aerial,’’ sent out a 
longer train of waves owing to the larger energy-storing capacity 
of the coil and conical vanes; and therefore resonance was more 
marked than with the simple vertical wire of Marconi. 


The next step—a most important one—in the direction of 
more marked syntonisation was when Marconi introduced the 
coupled and tuned transmitter—a combination of a closed circuit 
of great energy-storing capacity with an open aerial circuit of 
great radiating power, the two circuits being carefully syntonised. 
The longer trains of waves produced by this arrangement enabled 
the selective powers of the coupled receiver circuits (already intro- 
duced) to display themselves to much greater advantage than 
they could when the only wave-trains at their disposal were the 
short ones of the plain-aerial type. Up to that time the coupled- 
circuit receiver—that is, a receiver circuit in which the aerial was 
connected to the primary, and the receiver to the secondary, of an 
air-core transformer or “‘ jigger ’’—had been useful in strengthen- 
ing the received signals, not so much by taking advantage of 
resonance as by removing the high-resistance receiver from the 
aerial circuit and placing it at a point where the potential-value, 
instead of the current-value, of the received signals was at its 
highest. Nevertheless, even with signals from a_plain-aerial 
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transmitter, syntonisation of primary and secondary was neces- 
sary, and Marconi paid particular attention to it in the design of 
his ‘‘ jiggers.’? When, shortly afterwards, he introduced the 
coupled-circuit transmitter just referred to, the advantages of good 
reasonance became still more obvious, and by the use of a “‘ trans- 
mitting jigger ’’ at one end anda ‘‘ receiving jigger ’’ at the other 
he was enabled to accomplish far greater distances than before. 
Moreover, syntonisation was sufficiently good to enable him to 
give a beautiful demonstration of duplex transmission and recep- 
tion, two messages being transmitted simultaneously from the 
same aerial and received on one receiving aerial, from which they 
were separated out by syntonisation and recorded on two separate 
receivers. Also—and this is of even greater importance—it was 
shown to be sufficiently good to permit small-power ship stations 
to work without interruption in the neighbourhood of powerful 
land-stations sending out waves to travel thousands of miles. 
Were it not for this fact, the establishment of such long-distance 
stations would probably have to be foregone, for fear of disturb- 
ing all the ship-communication within range. 

Here, then, we come into contact with one of the chief uses 
of syntonisation—the prevention of interference by other stations. 
The coupled-circuit transmitter had a beneficent effect in two 
directions : in the first—and this was the more important so far 
as extending the range of transmission is concerned—it enabled 
more power to be applied to transmission without increasing the 
length of the spark-gap in the aerial circuit; and in the second it 
gave a far more undamped wave—and therefore a longer wave- 
train—-which enabled considerable selectivity to be attained. In 
each of these two directions syntonisation plays an important 
part; for in order to make efficient use of the greater power 
applied careful syntonisation of the primary to the secondary 
circuit of the transmitter is essential, and in order to obtain 
selectivity equally careful syntonisation of the transmitting to the 
receiving circuits is necessary. 

We now come to the question: In what way, and to what 
extent, does syntonisation contribute towards selectivity? We 
may consider the question in the following manner. Taking a 
simple oscillating circuit, consisting of a capacity in series with 
an inductance, as our transmitter, and supposing it to be set 
oscillating in some manner so that it sends out undamped waves 
of a fixed wave-length, we may take for our receiver a similar 
circuit, with, however, a variable inductance or condenser—let us 
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suppose that it is the condenser which is variable. By changing 
the value of this condenser, then, we can alter the time-period of 
the ‘‘ receiver’? within a certain range in the neighbourhood of 
the time-period of the ‘‘ transmitter.’ Let us call the value of 
the condenser at which the time-period of the receiver is equal 
to that of the transmitter, C, (standing for “ capacity for reson- 
ance ’’), and the values of the condenser gradually descending 
below this point C,1, C,—2, C,-3, etc., and the values gradually 
above this point Cy41, Cr+2, Cr43, ete. 


Further, let us suppose that we have some means of 
measuring the value of the current produced in the receiver 
by the waves emitted by the transmitter. Everything else being 
kept constant, the receiver can be thrown in or out of resonance 
with the transmitted waves by altering the variable condenser, 
and the currents produced under these varied conditions of 
syntony be measured and denoted by Agip Celaa Fah PUA APE ALN ey 
irt1, Ir+2, CtC., corresponding to the value of the condenser. 

We know, from the general idea of the meaning of syntony, 
that of all these j, will be the greatest, and that hp Way deste ath nla 
and ip+i, irt2 - - - will form descending series on either side. 

If we plot a curve with rectangular co-ordinates, making the 
ordinates represent the values of i and the abscisse the values 
of C, we get a more or less symmetrical curve showing a maxi- 
mum ordinate j,. This ordinate, then, represents the amount 
of current available for indicating the signals when the receiver 


is properly syntonised to the transmitter. With the condenser 


at a value C,_,, say, the receiver will be syntonised to another 
station with a wave corresponding to the new time-period of 
the receiver, and the original transmitter may now be con- 
sidered as a ‘‘ jamming ’’ station, whose waves threaten to 


interfere with the working of the two syntonised stations. 


The strength of such interference is clearly measurable by 


_ the ordinate j,_, ; so that it is obvious that the selectivity of such 


an arrangement depends on the shape of the curve. The question 


| how arises: On what does the shape of the curve depend? 


We have assumed that the transmitter is sending out 


_undamped oscillations; it is clear that any effects of syntony 
'and a-syntony in the receiver must depend on the production 
of oscillating currents therein. We also know that oscillations 
are impossible in a circuit in which the resistance is greater than 
| a certain value depending on the capacity and inductance of the 
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circuit; for in the equation for the time-period of an oscillating 
circuit, given on p. 354, if R® is greater than 4L/C, the expres- 
sion under the root becomes negative and the value becomes 
unreal. It follows, therefore, that if we introduce sufficient 
resistance into the ‘‘ receiver ’’ we shall prevent the setting-up 
of oscillations and resonance, so that the curve of current pro- 
duced by the transmitter would become a straight line parallel 
to the horizontal axis and (since the effect produced would be very 
small) very near to it. So we see that we can change the shape 
of the curve from a straight line to a maximum-showing curve 
by reducing the resistance in the receiving circuit; and we might 
expect to be able, by reducing it still further, to obtain a curve 
still more unlike a straight line—in other words, a more 
‘“‘ peaked’? curve. This is actually the case, and by altering 
the resistance we can get a complete series of curves showing 
better and better defined maxima as the resistance is decreased. 
It is clear, from what has just been said, that the more 
‘‘ peaked ’’ the curve the better is the receiving circuit from the 
point of view of selectivity, so that the great thing to be aimed 
at, apparently, should be to keep the resistance low. 

In many books on radiotelegraphy it is said that sharp 
syntonisation is prevented in the receiving circuits by the fact 
that a high resistance has of necessity to be introduced, in 
the form of a detector of some kind. This statement, as it 
stands, is somewhat misleading, for one’s thoughts immediately 
turn to the Marconi magnetic detector, the resistance of which 
is very small. One might, therefore, expect to get enormously 
better syntonisation with the use of this than by using other 
detectors, such as the Valve or Crystal, which have very high 
resistances. But the fact is that the effect of the added resistance, 
in ‘‘ flattening’? the curves as described above, is not so much 
the effect of resistance per se as of absorption of energy (in this 
case in the form of heat) from the oscillations set up; and as every 
detector, in order to fulfil its functions, must absorb energy, the 
flattening of the curves is an effect common to every detector, 
whatever its resistance may be. The moral of this is that the 
losses in the receiver circuits should be kept down as much as 
possible except in those places where they are useful, and con- 
tribute to the production of the signals. For this reason the 
Marconi Company uses in its receiving circuits, when exalted 
syntonisation is required, wires consisting of many strands of 
separately insulated copper wires. 
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We have seen that the selectivity of the receiving circuit 
depends on the shape of the curve plotted, as described above. 
Now this curve goes hand-in-hand with, and is an index of, the 
decrement of the oscillations set up in the circuit—it is a measure 
of the rate of decay of the wave-train produced therein by the 
incoming waves. So we may say that the selectivity of the 
arrangement depends on the decrement of the oscillations pro- 
duced in the receiving circuit. In the case we considered above 
we assumed that the incoming waves were undamped—that they 
had in themselves no inclination to decrease and die out; all the 
decay, therefore, which is indicated by the gradual slope of the 
curve is in this case due only to the loss of energy in the circuit 
of the receiver, and if this could be reduced to zero (which, of 
course, is impossible in practice) the curve would lose all signs 
of *‘ flatness ’? and mount up suddenly to the maximum of perfect 
syntony. 


If, on the other hand, the waves sent out from the transmitter 
are not undamped, but have a decrement of their own, then the 
curve represents the combined effects of this damping and the 
damping in the receiving circuit; it represents, in fact, the sum 
of the two. Hence if one of the curves previously considered 
represents 6, the decrement of the receiving circuit of a par- 
ticular arrangement, and we now change the transmitter so that it 
sends out waves of decrement 8, instead of undamped waves, 
then the curve would take a new form, so that it represented 
the decrement $,+6,. 


Now in the case of the old-fashioned transmitter, where the 
Spark-gap was in the aerial circuit, the value 8, of the decrement 
of the transmitted wave was high in comparison with 64, the 
decrement of the receiving circuit; Dr. W. H. Eccles puts it at 
three times the value of this latter. It is clear, then, that the 
change in the ‘‘ peakiness ’’ of the curve to allow for the addition 
of this large decrement would be considerable, so that with a 
“plain aerial’? wave-train the curve would be very much 
flattened, and refined syntony could not be obtained. With the 
introduction, however, of the coupled-circuit transmitter, the 
rate of decay of the transmitted waves was enormously decreased, 
so that even with the original fixed-gap discharger the value of 
6 is small compared with 8,, and the shape of the curve at the 
receiver is governed chiefly by the absorption of energy at the 
latter. In the words of Professor Pierce, ‘‘ the main imperfec- 
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tions of tuning are due to the resistance ’’ (i.e., energy losses) 
‘Cof the receiving station, and not to the lack of purity of the 
wave from the sending station.’’ 


It is clear, however, that if the decrement of the transmitted 
wave can be reduced still further without counteracting disadvan- 
tages in other respects, a certain amount of advantage will be 
gained in the direction of sharper syntonisation, though not 
nearly so much as we should expect to gain if we forget the fact 
that the dominant factor in the case is the damping of the 
receiver. 

Although the first great step in this direction was taken when 
the transmitting spark-gap was made short and of low resistance 
by placing it in the primary circuit of the coupled-circuit trans- 
mitter, in connection with a condenser of very large capacity 
compared with the aerial capacity, nevertheless many methods 
remain by which the damping of the wave-train sent out can be 
reduced. Unluckily, most of these methods do not conform with 
the condition just mentioned: that they should not be attended 
by counteracting disadvantages. One—used almost universally, 
and with good results—is to loosen the coupling between the 
primary and secondary circuits of the transmitter; this can be 
done up to a certain point with advantage to the nature of the 
waves, and without disadvantages as to their amplitude or 
‘‘ strength ’’?; but if carried beyond this point, it results in a 
serious loss in amplitude and consequent effect on the receiver. 


Other methods, more radical in their differences, result in 
the formation of waves of constant amplitude, but of irregular 
shape (i.e., not true sine-waves), which give excellent syntonisa- 
tion; but these methods are handicapped by the fact that great 
practical difficulties are found in getting this constant amplitude 
to anything like the large values such as are obtained by the 
spark methods. 


One method—a modification of the old spark method—has 
been found which has no counteracting disadvantages beyond the 
requirement of a small amount of extra power. Before discussing 
this method it is necessary to consider a factor, hitherto not 
mentioned, influencing the damping of the wave sent out by a 
coupled-circuit transmitter. 

The damping of the emitted wave is, of course, controlled 
by the rate at which energy is supplied to the aerial from the 
primary, combined with the decrement of the aerial itself; a 
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decrement due chiefly to its radiating powers, but also to any 
resistance-losses which may occur in it. The first step to take 
for the production of wave-trains of low damping is, therefore, 
to provide an aerial with a low damping. This means that the 
aerial wire must be given a surface sufficiently large to prevent 
all heating effects from the oscillations put into it, that all parts 
of the aerial circuit—such as tuning inductances and jigger 
secondary—must be equally well designed, that the insulation 
of the whole system must be good, and, above all, that the resist- 
ance of the ‘‘earth’’ must be small, so that the joulean losses 
in the earth near the aerial may be as low as possible. In this 
direction much importance attaches to the suitable design of the 
“earth ’’ system. 


But this is only one factor in the determination of the damp- 
ing of the emitted wave. We have seen that in the case of the 
receiver the selectivity depends on the ‘‘ peakiness’’ of the 
tuning-curve, and that this, in its turn, depends on the intrinsic 
decrement of the receiving circuit, combined with the decrement 
of the incoming waves. 


So also the decrement of the waves out-going from the 
transmitting aerial depends on the intrinsic decrement of that 
aerial, combined with the decrement of the oscillations which 
produce those waves in the aerial—namely, the primary oscilla- 
tions produced by the spark. Considered as a separate circuit, 
the primary circuit, with its short spark-gap (short compared with 
the ‘* plain aerial’’ gap), and its carefully designed broad copper 
leads, can be made to have a small resistance-decrement, just 
as the receiving circuit can be. But, also like the receiver, its 
decrement is utterly changed when it is working as a transmitter, 
from the fact that it is constantly allowing itself to be robbed 
by the secondary and aerial, in order to perform its functions as a 
transmitter. The result, then, is that the primary oscillations, 
within a very short time, have given up all their energy to the 
aerial, especially if the coupling is tight; and the primary circuit 
would then be lying idle, but harmless, if it were not for the fact 
that the aerial—which, though a good ‘‘ radiator,’’ is not linked 
nearly so tightly to the external ether as it is to the primary 
circuit—immediately starts giving back some of its energy to the 
primary. This action and counteraction repeats itself until all 
the energy in the original wave-train has been spent, a part 
usefully in radiation, the rest uselessly in the form of heat, etc. 
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The result of this inter-action between primary and secondary 
is to produce two (and sometimes three) different frequencies 
in the aerial, which has the effect, therefore, of sending out either 
two waves of different length at the same time (which is the 
case if the coupling is tight), or one wave which seems undecided 
as to its proper wave-length (which is the case if the coupling 
is fairly loose). Both of these conditions are, of course, detri- 
mental to good syntonisation at the receiver, for if the incoming 
wave-train is going to behave as if it were syntonised to C,-4 
and C,4; as well as to C, (see p. 357), it is obviously going to 
give trouble to ‘‘ cut out’’ when signals from other stations are 
being received. But quite apart from these altruistic objections 
to such a condition, the transmitted wave is itself placed at a 
disadvantage by being thus ill-defined; for it cannot take advan- 
tage of the full maximum of resonance represented by C, « 

This defect can be, to some extent, remedied by two simple 
methods: the coupling of the transmitter can be tightened, with 


the result that two waves are sent out entirely different in length, 
so that the one does not interfere with the careful syntonisation 


of the receiver to the other ; or it can be loosened to such an extent 
that the aerial gets rid of its energy to the ether rather than 
return it to the primary, so that the inter-action is avoided and 
only one wave emitted. This alternative was mentioned on 
p. 360, and, as stated there, cannot be carried beyond a certain 
point without loss of efficiency. But apart from this question of 
efficiency, either of the above methods can be used to obtain the 
benefits of sharp syntonisation. 

We now come to the method referred to on p. 360 as having 
no disadvantages beyond the expenditure of a small additional 
amount of power. 

We have just now referred to the possibility of a third wave 
being found in the aerial. The formation of this wave may take 
place in the following manner : 

After a certain amount of inter-action has taken place between 
primary and secondary, the amount of energy left in the circuits 
becomes insufhcient to keep the spark-gap in the primary 
** broken-down.’’ When this state is reached the aerial circuit 
is no longer coupled to a closed primary, and therefore radiates 
the remaining energy in the form of waves of its own intrinsic 
length. 

We see, therefore, that a way of avoiding the inter-action 
is provided if we can arrange to break the primary circuit as 
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soon as it has transferred all its original energy to the secondary. 
If this is done, then the energy put into the secondary will radiate 
itself independently of the primary in the form of a wave of a 
single frequency. This is what happens when the Marconi Syn- 
chronous disc-discharger is employed in combination with a tight 
coupling; the spark commences when the electromotive force 
of the generator is just reaching its zero value and the condenser 
its condition of full charge, and the moment that the energy in 
in the primary circuit falls below a certain value, owing to its 
rapid transference to the secondary, the discharge across the 
rapidly opening and well-cooled gap is extinguished, and the 
aerial energy set free to oscillate and radiate with its own 
frequency. 

There are various other methods of obtaining this result, such 
as the different systems of what is known as the ** quenched 
spark ’’; but the great advantage of the synchronous disc is that 
there appears to be no limit to the amount of power that can be 
used efficiently with it, and therefore no limit to the distances 
over which a suitably designed disc-plant can carry. Moreover, 
increase of power does not bring with it any unforeseen practical 
difficulties, as is so often the case when an attempt is made to 
apply greater current and voltage to a system which has had its 
origin in experimental work with comparatively low powers. 


Although the most important characteristic of the disc- 
discharger is its high efficiency between the primary circuit and 
the aerial, it comes within the scope of this paper as a factor 
in improved syntonisation; for although we have seen that the 
ordinary coupled-circuit with fixed spark-gap can be made to give 
good syntonic effects, yet to do this we must waste efficiency 
either by weakening the coupling very much—in which case a 
single wave of comparatively small amplitude is sent out—or 
by tightening the coupling so as to separate the two waves, in 
which case a certain amount of energy is lost in the wave neg- 
lected by the receiver; so that if, as is usually the case, the 
signals are required to be as strong as possible for a given output 
of energy, the inclination is to employ a coupling intermediate in 
effect, producing a wave less favourable to acute syntonisation. 


Turning once more to the receiving end of a radiotelegraphic 
system, we find that syntonisation can be improved by weakening 
the coupling between the aerial circuit and the receiver. Here 
again, however, there is a loss of efficiency if the process is 
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carried too far, and a tight coupling usually gives the strongest 
signals. But if the coupling is made too tight, the inter-action 
of primary and secondary occurs here just as in the transmitting 
circuits, and the detector circuit, instead of giving up its energy 
usefully to the detector, returns some of it to the aerial. 

It is clear, therefore, that the introduction of a means of 
varying, easily and gradually, the coupling between the receiving 
aerial and the detector circuit is a great help in syntonisation ; 
and it is an almost universal practice in all well-designed 
receivers to have such a variable coupling. In the Marconi — 
Multiple Tuner, for instance, not only is provision made for the 
rapid and accurate syntonisation of the aerial circuit and detector 
circuit to the incoming wave, but these two circuits are linked 
together by an intermediate circuit, also syntonised, whose 
coupling with the first two circuits can be readily varied. 

In addition to the kind of syntonisation dealt with in the 
preceding pages, there is also another kind which, although of 
considerable importance and capable of giving excellent selec- 
tivity, is not in such general use. This is the syntonisation to 
note-frequency, as opposed to wave-frequency. If, by the intro- 
duction of large values of capacity or inductance, or otherwise, 
the actual signalling portion of the receiver (in most cases 
nowadays this is the telephone) be syntonised to a particular note, 
it will only respond freely to a transmitter which sends out wave- 
trains at such a rate as to produce that note. 

Beautiful results on these lines have been obtained at the 
Chelmsford works of the Marconi Company and elsewhere. 

But, as a rule, by syntonisation in radiotelegraphy is meant 
syntonisation to the wave-frequency; and in this respect it may 
be mentioned that Dr. W. H. Eccles, in a paper published in the 
Electrician, has shown that a suitably designed spark station 
can attain an efficiency as great as g2 per cent. of the ideal; 
that is to say, if the ratio of the energy received by the receiving 
aerial to the energy radiated out by the transmitting aerial be 
denoted by 100 in the case of the ideal and theoretical undamped 
wave, the same ratio in the case of an actual working spark 
system can approach as near as 92. 


The s.s. ‘‘ Nimrod,” famous for her voyages to the Antarctic, was 

recently employed to take a party of engineers to the Kara Seas to 

erect Wireless Telegraph Stations on the Coast of North-Western 
Siberia. 
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THE TECHNICAL SITUATION OF 
RADIOTELEPHONY 


By J. ERSKINE-Murray, D.Sc, 
Drees the past year or two a considerable amount of 


progress has been made in the development of wireless 
telephony stations. We still wait for the microphone 
which will control many kilowatts efficiently, and perhaps we may 
have long to wait in this particular line. This lack, however, need 
not seriously retard the extension of radiotelephony, for there are 
other ways, some of them already more advanced than the 
embryonic stage, by which a microphone of comparatively small 
current Capacity may control a large output of radiation with the 
certainty which ensures good transmission of speech and, indeed, 
excellent articulation. 
The first essential for telephonic transmission is, of course, 
a radiated current in which there are no interruptions whatever, 
or at least no blanks of greater duration than perhaps a fifty- 
thousandth of a second. In the latter case the speech may be 
intelligible, though there will be a considerable amount of 
extraneous noise; in the former the articulation at considerable 
distances is actually more perfect than the best so far obtainable 
in wire telephony. The reason for this advantage of wireless for 
long-distance transmission is not far to seek, and as it is an 
essential natural condition due to the method of transmission of the 
electric waves, which in both cases form the intervening carriers 
of the vibratory energy constituting the speech, the greater per- 
fection of articulation in long-distance wireless telephony is likely 
_to be a permanent argument in its favour, 
In transmission of electric waves along a closed Circuit, such 
as is used in wire telephony, there is invariably not only attenua- 
_tion or weakness of the total sound, as the distance becomes 
greater, but also a decrease in the relative intensity of the upper 
harmonic waves which give the sound its particular vowel or 
-Consonantal character as compared with the intensity of the 
fundamental tone of the voice. Thus on a long-distance wire it is 
often possible to hear the voice comparatively loudly, while at the 
'Same time it is impossible to make out the words. This difficulty, 
which is a very serious one in transmission through submarine 


Cable, has to some extent been remedied by attention to the sug- 
] 2A 
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gestions of Pupin and Heavyside, but is still one of the most 
serious drawbacks to wire telephony. The clear articulation of 
the speech transmitted by wireless telephony, on the other hand, 
does not suffer in anything like so great a degree by increase of 
distance. In fact, no appreciable loss of distinctness of articula- 
tion has been noticed in wireless transmission over four or five 
hundred miles of sea—a distance quite impossible at present for 
telephony through a submarine cable—and it seems certain that 
the same conditions will hold even at very much greater distances. 
The reason is that though long electrical waves do travel with 
somewhat less attenuation over great distances of land and sea 
than shorter ones, the variations constituting telephonic speech 
are all ‘‘long ’’ waves from the wireless point of view. In wire- 
less telephony, therefore, the difficulties lie not in the intermediate 
region between the transmitter and receiver, but simply in the 
transmitting station. The problem now in course of solution for 
long-distance radiotelephony is therefore simply that of causing 
the radiation of electrical power to vary in exact synchronism with 
the air pressure constituting the sound spoken into the transmitter. 

For short distances, say, up to three hundred miles over land 
or sea, this problem has already been solved, and there are two 
distinct wireless methods, at least, by which telephonic com- 
munication may be established with certainty between any given 
points. One of these is that due to Dr. Poulsen, in which his are 
is used as a generator of high-frequency current. In this system a 
group of microphones in series, and all contained in one mouth- 
piece, controls the antenna current either directly or by shunting 
a few turns of the main inductance. The theoretical conditions 
have been worked out by Professor Pedersen, and the application 
of his results in practice should lead to a marked increase in the 
efficiency of the microphonic control. Among other things which 
Dr. Pedersen has determined are the proper relations between 
the microphone and other resistances in the circuit to give the 
best conditions for transmission with various schemes of connec- 
tions. As the actual measurements of high-frequency resistance 
and of the various efficiencies of a wireless station are now prac- 
ticable, thanks to recent investigations, it 1s possible to apply Dr. 
Pedersen’s theoretical work in actual practice, and hence to attain 
results with a certainty which bring radiotelephony into the sphere 
of ordinary engineering. 

The use of the liquid microphone, which has been introduced 
‘nto wireless working by Professor Majorana in Italy, has con- 
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tributed to the achievement of some remarkable distances of trans- 
mission. There are various forms of microphone, differing some- 
what in principle and construction, in which a liquid is the chief 
agent in controlling the current. In Majorana’s instrument, for 
instance, a fine stream flows from a jet which is attached to a 
diaphragm on which the voice impinges ; lower down, the stream 
forms the connection between two electrodes in its path, and as 
the jet vibrates the varying thickness of the liquid film connecting 
thein causes variations in the resistance of the circuit of which 
it forms a part, thus controlling the power radiated in the same 
manner as an ordinary microphone would do. 

Another form of liquid microphone is that invented by Mr. 
F. J. Chambers. In this the diaphragm forms the upper cover- 
ing of a box, inside which liquid flows from a central vertical pipe, 
the upper orifice of which is close to the diaphragm. An annular 
film of liquid is thus formed between the upper edge of the pipe 
and the diaphragm above it, the thickness, and consequently the 
electrical resistance, of which depends on the nearness of the dia- 
phragm to the pipe. The vibrations of the diaphragm, when 
spoken to, thus vary the resistance of the liquid film, and as this 
forms part of the electric circuit of the transmitter the current is 
also varied in exact consonance. 


Quite recently the invention of the Goldschmidt alternator has 
provided a new means for wireless telephony. With this machine 
it is sufficient to control the exciting current by means of one or 
more microphones, ‘and as this exciting current is a direct current 
of low voltage equivalent to only about 4 per cent. of the total 
high-frequency power of the machine, the suitability of this system 
for telephony is obvious. 

The present writer has frequently had the opportunity of 
listening to wireless telephony on this system, as well as on the 
Poulsen system, and in every case has been struck by the clear- 
ness of the articulation, even where in some experimental cases the 
volume of sound was comparatively small. 

The greatest activity recently in radiotelephony has been in 
the United States and in Italy. 

Dr. De Forest some years ago demonstrated the possibility 
of wireless telephony both in America and England, and a number 
of ships of the American Navy were fitted experimentally with his 
apparatus. 

Demonstrations have also been given by Mr. Collins, who is 
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reported to use a high voltage system with carbon electrodes and 
a powerful magnetic field across the arc. A similar system, but 
with aluminium wire electrodes, which are kept in constant motion 
so that the base of the arc is always moving to fresh points of 
the electrodes, has been in use for some time in Germany and else- 
where, the inventor being Mr. E. Ruhmer. Mr. Dubillier has 
carried out some telephonic experiments in America with a 
shock excitation system resembling that of von Lepel. 

In Italy M. Vanni is reported to have succeeded in estab- 
lishing communication by wireless between Rome and Tripoli 
quite recently, though details are wanting as yet. Signor Jacio- 
vello has also obtained good results. 

The experiments of Professor Fessenden took place some 
years ago and were carried out by aid of a high-frequency dynamo. 
Speech was transmitted over wires to the wireless station, con- 
verted there into electrical radiation, relayed on to wires again at 
the wireless receiving station and transmitted to a further distance 
over wires. The outstanding importance of this demonstration 
lies in the fact that it indicates clearly the practicability of using 
a wireless section as a trunk line between exchanges. Its actual 
success was attested by several well-known experts in telephony, 
and though the distances were not great at the demonstration 
described, the possibility of intercommunication between wireless 
and wires was proved. More recently Professor Fessenden states 
that he has obtained telephonic communication between Brant 
Rock, Mass., and Washington, all also experimentally as far as 
Cuba. 

The situation may therefore be summed up somewhat as fol- 
lows :—-There are several methods by which it is at once possible 
to establish radiotelephonic communication over a distance of a 
few hundred miles. In all these methods more power is required 
for telephony than telegraphy over any given distance, but the 
ratio is not so large as might be expected. This is owing to the 
much greater ease with which the ear distinguishes spoken words 
as opposed to mere signals. For one thing, the spoken word has 
no resemblance to atmospheric disturbances, and hence, as in 
ordinary wire telephones, a lot of extraneous noise is but little 
hindrance to the intelligibility of a conversation. The extreme 
smallness of the variations of current requisite to the transmission 
of speech over wires is well known, and in radiotelephony even 
less variation is required owing to the absence of distortion of 
the waves and the consequent clearer speech. Technically, there- 
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fore, wireless telephony is well advanced considering the short 
time it has been even theoretically possible. It has not yet, how- 
ever, found its place commercially, and it is not yet quite clear 
from what quarter the first definite demand will come. 

Since, however, these systems appear now to be on a some- 
what firmer financial basis, we may expect that in the course of a 
year or two radiotelephony may take the place in systems of com- 
munication to which its technical qualities entitle it. Although 
time and experiment are still required for the installation of any- 
thing other than a simple station for direct communication, it 
appears certain that within a few years the use of radiotelephony 
for trunk lines over sea will be an accomplished fact, and that in 
other directions also great developments will have taken place. 
[Dr. Erskine-Murray says in his paper that the wireless telephone 

has not yet found its place commercially, and that it is not 
quite clear from what quarter the first definite demand will 
come. This is perfectly true, and it is for this reason that 
the Marconi Company has up to the present made no attempt to 
develop, publicly, its inventions in telephony. It has, so far, 
concentrated its attentions to the development of wireless 
telegraphy, for which the world has an almost insatiable 
demand; but, at the same time, in its laboratories and work- 
shops it has taken good care that the possibilities of the 
wireless telephone should not be neglected. Mr. Marconi’s 
invention in 1907 of the high-speed smooth-disc discharger 
(see British Patent Specifications, G. Marconi, Nos. 8,462, 
8,463, and 20,119, 1907) gave a key to the solution of the 
problem on thoroughly practical and commercial lines, suitable 
for long-distance communication; and on these lines various 
members of the Marconi staff have been developing the inven- 
tion. It is not, very frequently, to the interest of a com- 
mercial company to publish, even in the form of Patent 
Specifications, all the latest inventions unless it knows that 
there is an immediate demand for them; consequently much 
of the work in this direction is of a confidential nature. But 
it may be mentioned that the Marconi Company has not 
limited its efforts to the evolution of powerful plant suitable 
for long-distance telephony, and recently a completely suc- 
cessful demonstration of a new portable telephone set was 
given at their works, the whole transmitting apparatus, apart 
from the mast and aerial, occupying less than two cubic 
feet.—Ep. | 


THE DEVELOPMENT OF THE WIRELESS 
TELEGRAPH TRANSMITTER 


By R. G. KINDERSLEY. 


N the following article, which describes the process of evolu- 
[ ton of the modern wireless transmitter from the piece of 

laboratory apparatus out of which it has been deveioped, an 
attempt has been made to show not only what changes have 
taken place, but also the causes which led to these changes. 

The object of the transmitting apparatus of a wireless tele- 
graph station is to radiate electric waves into space. The simplest 
form of radiator consists of two conducting rods of equal length, 
which are placed end to end, and between which a spark is made 
to take place. Such a radiator sends out waves into space, the 
wave-length of which is approximately equal to four times the 
length of one of the rods. If one of the rods is taken away and 
replaced by a conducting surface at right angles to the remaining 
rod, and a spark is made to take place between this rod and the 
conducting surface, it is found that electric waves are still given 
off, and that they have the same wave-length as before. 


The first form of radiator used in wireless telegraphy was 
one of the first type mentioned above. With this form a distance 
of transmission of a few miles was obtained. It was the change 
to the second form of transmitter which constituted the great 
advance in wireless telegraphy and enabled much greater distances 
to be obtained. This form of transmitter was used a great deal 
in the early days and is still used in some cases. It is generally 
spoken of as the plain aerial system of transmission. In this 
system, a spark is made to take place between the lower end of a 
vertical wire and the earth. Waves are sent out into space by 
the vertical wire and radiated out in all directions, travelling, so 
to speak, on the surface of the earth. 


If the aerial wire consists of a single straight wire, the wave- 
length of the wave sent out is approximately four times the length 
of the wire. 

With this system, distances of 100 miles or more have been 
obtained when using a 10-in. spark induction coil supplied with 
current by accumulators. The actual length of the spark between 
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the aerial and the earth in these cases did not exceed two or three 
inches. When greater spark lengths were tried, with a view to 
increasing the range, considerable difficulty was encountered in 
connection with the insulation of the aerial, and it was found that 
the distance of communication was not much increased. This 
latter was principally owing to the greatly increased resistance of 
the spark. 


As a result of this experience, transmitting systems were 
invented in which the spark was not made to pass directly 
between the aerial and the earth, but was made to pass across the 
discharger of a closed oscillating circuit, which was coupled 
inductively to the aerial circuit by means of a transformer, the 
primary of which was included in the closed oscillating circuit, and 
the secondary of which joined the aerial to the earth. 

When this sytem of transmitting was first introduced, no 
special measures were apparently taken to make the closed 
oscillating circuit particularly suitable to the aerial with which it 
was to be used. 

One of Mr. Marconi’s most important patents covered the 
idea of tuning the closed oscillating circuit to the aerial circuit. 
That is to say, that a closed oscillating circuit was chosen of such 
dimensions that its natural frequency corresponded to the natural 
wave-length of the aerial system to which it was connected 
inductively. When such a system of transmission was adopted, 
it was found that the defects of the plain aerial system had been 
overcome. There was hardly any further trouble in connection 
with the insulation of the aerial, and owing to the fact that com- 
paratively large condensers could be used in the closed circuit, it 
was no longer necessary to use very long sparks in order to put 
power into the system. This system worked well and, when used 
with a 10-in. spark induction coil, gave a distance of transmission 
up to about 150 miles. When attempts were made further to 
increase the distance of transmission, another factor was found 
to be limiting it. This was the contact-breaker of the induction 
coil, which was usually a platinum hammer break. Mercury 
breaks and electrolytic breaks were tried, but also gave trouble. 

The next advance made in the transmitting apparatus was 
the application of alternating current to the production of the 
spark, thus doing away with the necessity of any contact breaker 
in the primary circuit of the induction coil. 

Alternating currents were used both in conjunction with 
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induction coils and with transformers more closely resembling the 
ordinary commercial types. When alternating currents were first 
applied to this purpose, the results obtained were very varied. In 
some cases it seemed difficult to obtain anything but a very short 
spark, and in many cases, when that spark was obtained, it 
degenerated into an arc which burnt up the electrodes of the 
discharger, blew the fuses of the circuit, and gave no signals. 


The next advance was made when it was recognised that in 
order to avoid the development of arcing, it was advisable to 
insert comparatively large choking coils between the spark-gap 
and the transformer secondary winding. These choking coils 
usually consisted of a large number of turns of comparatively 
smal! wire wound round a core of iron sheets or wires and very 
highly insulated from the core. When these choking coils were 
inserted it was found that the tendency to arcing was very much 
reduced, and, on the other hand, the conditions under which one 
could obtain a long spark seemed to depend on the amount of 
the inductance thus inserted and on the particular alternator 
which was used. 


It was soon found that the frequency of the alternator was 
closely connected with the amount of inductance required in the 
circuit in order to get a good spark. From this it appeared that 
use was being made of the phenomenon of resonance, which may 
be briefly described as follows :—If an alternator is connected to 
a circuit having capacity and self-induction, and if the values of 
the capacity and the self-induction of the circuit have certain 
relations to the frequency of the alternator, it is found that the 
alternator sets the whole system in oscillation electrically, and 
that voltages are obtained across the terminals of the condenser 
very greatly in excess of the electromotive force of the alternator. 
This phenomenon has been met with on some long-distance 
power transmission lines, in which, in several instances, the 
insulation of the transmission cables broke down owing to this 
cause. Generally speaking, resonance had been thought of as a 
rather mysterious phenomenon met with in alternating current 
work, and a phenomenon which was apt to give rise to all sorts 
of unpleasant results. This idea was so deeply rooted that when 
Poldhu Station was first equipped various precautions were taken 
to prevent the appearance of resonance, and it was not recognised 
for some little time that resonance, when properly controlled, was 
of the greatest use in wireless telegraph transmitting systems. 
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The transmitting arrangements which were used at Poldhu 
were roughly as described above; that is to say, an alternator was 
connected to the primary of a transformer, the secondary of which 
was connected to a condenser through large choking coils. The 
condenser, which was charged by the transformer secondary, 
discharged itself through a spark-gap inserted in a closed oscil- 
latory circuit comprising the condenser and the primary of a high- 
frequency transformer. The secondary winding of the high- 
frequency transformer was connected to the aerial and the earth. 
With these arrangements some trouble was experienced in. con- 
nection with the insulation of the choking coils inserted between 
the transformer secondary and the condenser. Breakdowns con- 
stantly occurred between adjacent sections of these coils, and 
particularly between the turns which were nearest to the con- 
denser. It was not a case of a breakdown to earth or a breakdown 
between the two choking coils, between which there was a big 
difference of potential The breakdown sometimes actually 
occurred between two adjacent turns of one of the choking coils. 
This caused some surprise, as the transformer secondary current 
could not produce a difference of pressure of more than a volt or 
two between these turns. However, it was soon recognised that 
the effect was due to the high-frequency currents of the oscillatory 
circuit coming back into the choking coils, and that owing to the 
very high frequency of these currents there might be a very con- 
siderable difference of potential between adjacent sections of the 
choking coils. This difficulty was got over by inserting between 
the iron-cored choking coils and the condenser special protecting 
coils consisting of a single layer of wire with no iron core. 


The transmitting system just described may be considered as 
a typical transmitting system with a fixed discharger. It has been 
very widely used and is still in use on most ship stations, the 
only modification being that the choking coils are usually inserted 
in the primary circuit of the transformer, and not in the secondary 
circuit. This arrangement reduces the difficulty of insulating the 
choking coils, and would probably have been introduced earlier 
if it had been fully recognised that choking coils in the primary 
circuit could be used for bringing the system into resonance with 
the frequency of the alternator. 


With the development of large stations using long waves 
and large aerials, interference with reception owing to atmo- 
spheric disturbances became increasingly serious, and attention 
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was drawn to the necessity of taking measures to distinguish 
between the signals and the atmospheric discharges. 

One of the first methods which presented itself was that of 
distinguishing the sounds produced in the telephone by the two 
causes. The sound in the telephone due to atmospheric discharges 
is generally a banging or rattling or grinding noise, which cannot 
easily be distinguished from the rattling sound produced in the 
telephone by a fixed spark-gap transmitter. If, however, the 
sparks are made to follow each other at the rate of several 
hundred in a second, they produce in the receiving telephone a 
musical note which can easily be distinguished from the noises 
due to atmospheric discharges, unless the latter are so loud as to 
drown the signals altogether. 


Any attempt to get a musical note with an ordinary fixed 
disckarger usually results in the complete failure of the signals 
owing to the formation of an arc. This is due to the fact that 
after a spark has passed it leaves in its trail a conducting path of 
incandescent, or at any rate very hot, air, which has not time to 
cool down or become dissipated in the short interval before the 
electrical pressure rises again for the production of the next 
spark. Consequently, there is a steady flow of electricity across 
the gap in the form of an arc. 

The following method has been adopted for the avoidance of 
the formation of an arc :— 


The spark is not allowed to pass directly between fixed 
electrodes. The electrodes are separated, and a toothed wheel is 
inserted between them and is rotated at a high speed. Every time 
that the teeth of the wheel pass the fixed electrodes a spark passes 
across the two air gaps from one fixed electrode to the toothed 
wheel and from the toothed wheel to the other fixed electrode. 

The wheel ordinarily takes the form of a disc fitted with a 
number of studs projecting from it either radially or parallel with 
the shaft. The number of the studs and the speed of rotation are 
determined by the musical note which it is desired to obtain. The 
electrodes in the smaller dischargers take the form of rods which 
can be fed forward when required, to compensate for wear. In 
the larger dischargers the electrodes take the form of smooth 
discs which are rotated slowly so as to present a fresh surface to 
successive sparks and thus reduce the rate of burning away. The 
use of the disc discharger for the production of musical sparks 
prevents arcing owing to the fact that the movement of the studs 
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closes the air gap to a suitable distance, only at the moment when 
a spark is required to pass, and opens the gap again after the 
passage of the spark, thus rendering the gap non-conductive 
again. 

The disc discharger was first applied to existing stations 
which had previously been working with fixed dischargers, and 
which were using alternating current of a comparatively low 
frequency—namely, 50 or 25+ 


In such cases the disc was driven independently of the alter- 
nator which was supplying the current, and the spark frequency 
bore no relation to the alternator frequency. Poldhu was the 
first station to be fitted with a disc in this way, and remains a 
typical instance of such transmitters. 

In the old transmitter at Poldhu the alternator supplies 
current at a frequency of 25~to transformers which raise the 
voltage to a value suitable for charging the condenser of the 
transmitter, to which they are connected through choking coils. 
A disc discharger with six studs is belt-driven by a motor at a 
speed of about 2,400 revolutions per minute, with the result that 
the studs pass the two electrodes 240 times in a second. The 
electrodes consist of smooth discs which are slowly rotated by 
small motors through worm gearing. 

As the disc frequency is about ten times that of the alter- 
nator, the disc studs pass the fixed electrodes about five times in 
each half-period of the alternating current. The voltage available 
for successive sparks varies, owing to the variation of the alter- 
nator electro-motive force during the half-period. Consequently 
the musical note given by the spark is not a pure one, but is a 
combination of the alternator frequency and the spark frequency. 
It can be distinguished well from the noise of the atmospheric 
discharges, and the transmitter can be adjusted to work well. 
The chief troubles with this type of transmitter are caused by the 
fact that, unless the circuits are very well adjusted, there is a 
tendency to arcing, in which case the disc has to tear out the 
arc—a process which is liable to be accompanied by excessive 
rises in voltage and other undesirable effects. 

When disc dischargers began to be applied to new stations 
they were arranged to be driven directly from the alternator shaft 
with a view to establishing a direct relation between the alternator 
frequency and the spark frequency, and so obtaining a more 
regular series of discharges. In some instances a twelve-stud 
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disc was direct driven from a four-pole alternator, thus giving a 
spark frequency six times the alternator frequency, or, in other 
words, giving three sparks per half-cycle. Such dischargers 
behaved in very much the same way as the non-synchronous 
dischargers. They gave a fairly good note when the circuits were 
well adjusted, but the adjustment was not very easy, and some 
difficulty was experienced in getting sparks on all the studs of the 
disc. 


The best results were obtained when the number of studs on 
the disc were the same as the number of poles on the alternator, 
thus giving one spark in every half-cycle. Under these conditions 
use could be made of the fact that when an alternator is applied 
to an oscillatory circuit which is in resonance with the frequency 
of the alternator, the voltage across the condenser is always at a 
maximum when both the electromotive force of the alternator 
and the current in the charging circuit are at zero. From this it 
follows that if the discharger is so adjusted that the spark takes 
place at the moment when the condenser voltage is a maximum, 
there will be no tendency for the maintenance of an arc, as there 
is at that moment no electromotive force from the alternator. 
The spark-gap opens again before the alternator electromotive 
force has time to rise appreciably, so the arc does not strike. 


From the above it will be understood that the time at which 
the spark takes place has to be accurately adjusted with reference 
to the time at which the alternator electromotive force passes 
through its zero value. This is effected either by arranging the 
coupling between the alternator and the disc in such a way that 
the disc can be set in different positions with reference to the 
alternator armature, or by mounting the electrodes on a rocker 
which can be set in the same way as the rocker which carries the 
brushes of a dynamo, or by mounting the stator of the alternator 
in such a way that it can be rotated and set in different positions 
with reference to the electrodes. 


The construction of the synchronous discs is in all other 
respects practically identical with that of the non-synchronous 
discs described above. The rotation of the side electrodes is 
ordinarily effected by means of worm gearing connected to the 
main shaft. 

The synchronous disc discharger works smoothly and well in 
every way and is now in general use. The adjustments are easy, 
the note is good, there is complete freedom from arcing, the effi- 
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ciency of the condenser charging circuits is high, the power factor 
is usually over o’9, the manipulating key works particularly 
smoothly, a smaller bulk of condenser is required than with the 
non-synchronous dischargers, and all the results can be calculated 
beforehand with the greatest ease and certainty. 

The synchronous discharger may be considered to represent 
a final stage in a course of development which has extended 
over a considerable number of years. Any further developments 
are likely to involve a distinct departure from the principles of 
action on which the Marconi transmitter is based. 

A system of transmission involving the use of high-tension 
direct current must be mentioned here, not because it has been or 
is likely to be widely used, but because it has been applied to two 
important stations—namely, Clifden and Glace Bay. These 
stations are fitted with an accumulator battery giving about 14,000 
volts. This battery is charged by high-tension direct current 
machines and is used in turn to charge the condenser of the 
transmitter, to which it is connected through choking coils. A 
disc discharger is used, and is very similar to those used on non- 
synchronous alternate current transmitters. The tendency to 
arcing is considerable, and necessitates the use of air blasts to 
help to extinguish the arc. The note given is exceptionally good, 
and the efficiency is very high. The manipulating keys do not 
work so easily as in the case of a synchronous transmitter—that 
is to say, the circuit is not broken so easily. But the principal 
reason why this type of transmitter has not been repeated is the 
cost and difficulty of upkeep of the direct-current dynamos and 
accumulator battery. 

The choice of the musical note which is to be used in the 
transmitter depends on the requirements of the receiver. When 
telephones are tested with pure alternating currents of various 
frequencies it is found that the weakest currents can be heard 
when the frequency is about 900 per second, and the sensitiveness 
is found to be greatly reduced when the frequency is as low as 
300 per second. But when various spark frequencies are used in 
a wireless transmitter, it is found that the signals in the receiving 
telephones are much weaker when the spark frequency is 900 
than when it is 300 per second. This is probably due to the fact 
that the wireless notes contain harmonics, which add sharpness to 
the low notes, and which make the high notes less efficient than 
they would be otherwise. 


WIRELESS TELEGRAPHY FOR 
MILITARY PURPOSES 


By Major J. E. COCHRANE. 


apparent as soon as the invention had been brought to a 

practical form by Mr. Marconi, and a certain number of 
more or less portable stations had been. made for various armies. 
These were practically ship stations, complete, mounted in a cart, 
and were not in most cases specially designed for field service. 

The first experiments with portable wireless telegraph stations 
with the idea of using them for military purposes were commenced 
in 1902. The stations were carried in a light van, and had a range 
of about eight miles. The antenna was supported by a number of 
bamboo masts, and the power for the transmitter was obtained 
from accumulator batteries. Two such stations were lent for trial 
to the War Office in 1903, but it was considered that no station 
having a range of less than twelve miles was of much use.. The 
increased range of twelve miles was obtained, but a still further 
range was demanded, until stations with a twenty-mile range 
were produced. In 1906, at the commencement of the Russo- 
Japanese War, similar apparatus was sent to Russia, where Mar- 
coni engineers demonstrated their working to the Russian Army 
officers. These stations were an improvement on those that were 
lent to the War Office for the original trials, inasmuch as the 
accumulator battery was replaced by a dynamo driven by a petrol 
engine. So successful were the trials with this apparatus that a 
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number of portable stations were immediately ordered, and were 
used during the war in Manchuria. This was the first occasion 
when wireless telegraphy had been used by an army under war 
conditions. The stations, however, were only for wheel transport, 
and on several occasions it was found impossible to use them on 
this account. This pointed to the necessity of stations that could 
be carried on pack-horses, and after a long series of experiments 
the first Marconi cavalry station was designed. As far as the 
transmitter was concerned, it differed very little from the present 
type cavalry transmitter, except that it was not so convenient for 
use and required the protection of a tent in wet weather. The 
power was derived from a dynamo driven by a pedal gear, which 
latter was made to fold into a case for transport purposes. The 
receiver consisted of a magnetic detector, but in other respects the 
stations were similar to the present ones. 

The stations were carried at first on only three horses, but, as 
the loads exceeded the regulation limit as specified by most 
of the armies of the world, the number was increased to four. 
Although the same type of saddle was used, the system of 
loading was not so perfect as at present, and, in spite of the fact 
that the stations could be erected in only ten minutes, it required 
about half an hour to pack them on horseback. The station had 
a range of only twenty to twenty-five miles, this restricted range 
being chiefly due to the limit of power which could be taken out of 
a pedal gear, and to the comparative insensitiveness of the mag- 
netic detector compared with the valve or crystal receiver. More 
elaborate cart stations were designed, and a number were sold 
to Italy, some also to Siam, and these were rapidly developed 
until, in 1910, a range of nearly one hundred miles was obtained 
over flat country in Italy. 

Stations of the same type were taken for demonstration 
purposes into Switzerland, where, considering the enormous 
difficulties in the country, both in respect of ether waves and 
transport, the station did extremely well, and communicated over 
the St. Gothard mountains from Andermatt to Lucerne, a distance 
of about 60 kilometres, the mountains in between being 13,000 feet 
high. 

Further valuable experience was obtained while working these 
stations in the Swiss Alps, and a new cavalry field station was 
designed, the chief improvements being :—(1) The apparatus was 
made independent of any kind of protection; (2) the pedal gear was 
replaced by a petrol engine mounted on the saddle frame; (3) the 
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magnetic detector was replaced by a valve receiver; (4) the system 
of loading the horses was vastly improved. 

Two of these stations were then taken for test on the Army 
manceuvres, where they proved to be reliable, mobile, and simple 
in operation. Demonstrations have been given practically all over 
Europe. The result of these demonstrations has been not only 
successful from a commercial point of view, but the valuable in- 
formation of the working of field telegraph stations under service 
conditions has made it possible to carry out from time to time 
valuable modifications and improvements in Marconi apparatus. 

For military purposes wireless telegraphy has four advantages 
over the older method of communication by wire, which makes 
its value in time of war almost incalculable. They are :— 

(1) Communication cannot be cut by the enemy, and there 
is no wire to be inadvertently broken by friendly troops. 

(2) In case of a movement to a flank the communicating 
stations can be quickly moved without any wire having 
to be taken up and relaid. 

(3) Communication can be established between two pain 
without the necessity of having to traverse the country 
between the two points. 

(4) Communication can be established with a ship at sea. 

Although the use of these installations would increase the 
efficiency of an army, it does not follow that they would entirely 
supersede the field telegraph and telephone. For instance, where a 
complicated system of communication is required over short dis- 
tances and where it is a simple and easy matter to run any number 
of insulated wires, this method would probably be adopted. It is 
a mistake to try and compare a wireless installation with a field 
telegraph installation for the purpose of proving that one or the 
other system is the better to adopt. The two systems are radically 
different in their operation, and they must each be studied inde- 
pendently with a view of utilising the best system for the particular 
purpose in hand, and also in order to get the best results from a 
combination of the two systems. A study of only those factors 
which from a military point of view are probably the most im- 
portant, and to show how these points are actually carried out in 
practice by describing the various types of installations manufac- 
tured for the purpose, will perhaps be of interest. 

The points referred to are—range, mobility, selectiveness, 
and secrecy. Of these points range and mobility may be taken 
together, as the one is more or less directly affected by the other. 
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The range of a wireless Station is chiefly governed by the 
average height of the antenna above the ground and by the power 
of the transmitter. Roughly speaking, the range varies directly 
as the height of the antenna and as the cube root of the power. 
In other words, if it is required to double the range of a station 
which is using a 2 horse-power engine and the average height of 
whose antenna is 2 5 feet, it can either be done by increasing the 
height of the antenna to 50 feet and keeping the power of the same, 
or by increasing the power to 8 horse-power and leaving the height 
of the antenna as it was originally. 

At first sight, therefore, it would appear to be more profitable 
to use high masts in order to get a big range; and this would 
certainly be the case if the question of mobility and time taken 
to get the station into action were of no importance. In practice 
it is found that a mast 50 feet high takes nearly three times as 
long to erect as a mast 25 feet high, whereas an 8 horse-power 
engine will start up just as quickly as a 2 horse-power engine; 
also the weight of a 50-foot mast is about four times the weight of 
a 25-foot mast, whereas the weight of an 8 horse-power engine will 
only be about three times as much as that of a 2 horse-power engine. 

Thus, where the time taken in getting the station into action 
is of extreme importance, it will be found to be more advantageous 
to keep the power of the station high and the height of the masts 
low. 

The mobility of the station, however, is effected rather 
differently, because, although the total weight of the station must 
be kept low on account of the different methods of transport by 
which it may have to be carried, it is also necessary to be able to 
divide up the total weight into small enough units. For instance, 
although the regulation load for a horse is 160 lbs., a piece of 
apparatus weighing 160 lbs. would be extremely difficult to carry 
on horseback unless it could be divided into two loads of 80 Ibs. 
each, which could be carried one on either side of the saddle. 

Now, a mast even 79 or 100 feet high can be divided up into 
small sections, and could thus be adapted to almost any kind of 
ransport ; whereas it is quite out of the question to divide up the 
engine or the dynamo every time the station is to be moved. 

For this reason, therefore, where extreme mobility is the 
most important point, the power should be kept sufficiently low 
So that any single unit does not weigh more than 60 or 80 Ibs., 
and the height of the mast would have to be increased according 


to the maximum range that might be required. 
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A factor that has not been mentioned, which directly affects 
the range of a station, is the sensitiveness of the receiver; but, 
fortunately, the modern receiver—an instrument which is suscep- 
tible to the minutest of electrical disturbances, and can be adjusted 
to discriminate between different electrical disturbances of very 
slightly different characteristics—is extremely robust from a 
mechanical point of view, and will stand any amount of knocking 
about and rough handling. It is therefore possible to use, with 
practically all types of military stations, the most sensitive receiver 
obtainable. 

One important difference between wire telegraphy and wire- 
less telegraphy is that with the former the influence of the trans- 
mitter is limited to the wire along which the messages pass, 
whereas with the latter messages are radiated in all directions 
and its influence is only limited by the range of the station. 

Therefore, unless we had some means of selection between 
different transmitters, it would be quite impossible for more than 
one pair of stations to work together at the same time if they were 
within each other’s sphere of influence. 

There are two methods by which selection can be made 
between different transmitters. One is by the difference in the 
sound produced in the receiver, which may be referred to as 
‘* selection by sound,’”’ and the other is by the difference in waye- 
length, which may be referred to as ‘ selection by wave-length.”’ 

By arranging that the transmitters of different stations send 
out a different musical note several pairs of stations would be 
able to work at the same time and within range of one another 
without interfering with each other, for the telegraphist would be 
able to keep his attention fixed on any one particular note. 


The disadvantage of using this method of selection only, 
however, is that if the signals from the particular station from _ 
which it is desired to receive were much weaker than those from 
another station working at the same time, the weak signals would 
be more or less drowned by the strong ones. 

Also, in order that the telegraphist could keep his attention 
to a particular note while another note is going on without strain 
to his ears, it is necessary to have a considerable difference 
between the notes. 

The number of stations that could work at the same time 
within range of another would, therefore, be very limited without 
some other method of selection. 

It is advisable to mention here that this method of ‘‘ selection 
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by sound ”’ is never spoken about as ‘‘ tuning,’’ nor is the sound 
heard in the telephone spoken of as a ‘‘tune.’’ It is referred to 
as the “‘ note ”’ of the transmitting station. 

The distance from the crest of one wave to the crest of the 
next wave is called the ‘ Wave-length.’’ The speed of radiation 
through the ether is about 1,000,000,000 feet per second. From 
this it will be seen that if the electrical oscillations in the antenna 
that produce the wave are at the rate of 1,000,000,000 times per 
second, the length of the wave would be 1 foot. Or if the oscilla- 
tions take place at the rate of 1,000,000 times per second, the 
length of the wave would be 1,000 feet, and so on. 

The wave-lengths commonly used in wireless telegraphy vary 
from about 300 feet to about 30,000 feet, the only limits imposed 
being those laid down by international conventions, and those 
which arise from practical considerations. 

There are certain factors which make it difficult to radiate a 
big power in a short wave-length, so that it will usually be found 
that the more powerful the station the longer the wave-length 
used. Also, a iong wave-length is less liable than a short wave 
to absorption by mountains, forests, or any other obstacles which 
might be in the line of communication. Thus it will usually be 
found that stations communicating over land use a longer wave- 
length than stations communicating over sea. 

One of the difficulties to be overcome in the reception of 
signals is the electrical disturbances in the atmosphere known as 
atmospherics. They produce, in the telephone ear-piece of the 
receiver, a noise which is liable to interfere with the reception of 
messages. 

Not very much is yet known about their origin, but their 
effect has been carefully studied, as, especially in the early days of 
wireless telegraphy, a great deal of trouble was caused by them, 
and in many cases they completely drowned the signals of the 
Wireless station with which it was intended to communicate. 

There are many different kinds of atmospherics, which 
produce quite distinct noises in the receiver. They are quite 
independent of thunderstorms and very often they are worst when 
the sky is perfectly clear. 

The chief difficulty in getting rid of atmospherics is that they 
are very much damped, so much so, in fact, that they can be 
compared to the phenomena in sound waves. The result is that 
no amount of syntonising will get rid of them to any appreciable 
extent, and they have to be dealt with in an entirely different way. 
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The strength of the atmospherics in the receiver is more or 
less proportionate to the height of the mast and the size of the 
antenna, and as the field stations are supplied with only low masts 
and comparatively small antenna, they are practically never 
troubled with atmospherics, although these troubles are sometimes 
encountered with field stations of other manufacture, simply on 
account of the size of the antenna which they employ. 

In powerful stations, however, such as those used for com- 
municating across the Atlantic, where the antenna is not only 
very high but also covers a large area, before a satisfactory 
method of dealing with the trouble was devised, atmospherics 
were frequently strong enough to suspend communication entirely 
for several hours at a time, sometimes even for several days. 

A system, however, has been devised and patented by Mar- 
coni’s Wireless Telegraph Company, Limited, whereby two 
receivers are connected in opposition to each other. One of the 
receivers is carefully tuned to the wave-length which it is desired 
to receive, and the other is adjusted to a slightly different wave- 
length. 

Now, both of these receivers respond equally to the atmo- 
spherics, and being connected in opposition the atmospherics are 
thereby neutralised. The signals, however, are only received in 
the receiver which is syntonised to the correct wave-length, and 
are therefore not neutralised. 

The apparatus for this is somewhat complicated, and, as 
already stated, is not necessary for stations using small antenna 
and low masts. 

Secrecy, of course, is a point which requires careful con- 
sideration in the design of a military field station. 

It is obviously only a matter of organisation to allow many 
stations using fairly flatly-tuned transmitters to work at the same 
time and within range of each other by allowing a margin of, say, 
20 per cent. between their different wave-lengths, so that we can 
come to the conclusion that flatly-tuned transmitters lose nothing 
in the way of secrecy or selectivity over the sharply-tuned trans- 
mitters, and have the advantages of interfering with the com- 
munication of the enemy’s stations. 

Perhaps the surest method of obtaining secrecy has been 
adopted in the design of some of the Marconi field stations. 

This method is to change the wave-length of the transmitter 
at frequent intervals from one fixed wave-length to another. In 
the ordinary way the time taken to change the wave-length of a 
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transmitter is a matter of some minutes, and to change the wave- 
length of the receiver a matter of some seconds. But in the 
Stations above referred to the different components of the 
syntonised circuits of both the transmitter and the receiver are 
brought to a three-position switch, called the ‘“ change-tune ”’ 
switch, one such switch being fitted to the transmitter and one to 
the receiver. Each position of the switch changes the wave- 
lengths to a definite value, and the switch being operated by a 
single handle, the time taken to change the wave-length of either 
the transmitter or the receiver is thus reduced to a fraction of a 
second. 

The operator can therefore change his wave-length or 
‘tune ’’ after every three or four words to any of the three waves 
to which his switch has been adjusted without waste of time and 
by sending a code letter, indicating to which “ tune” he was 
about to change before each change. The operator at the station 
with which he is communicating, and whose receiver is similarly 
fitted with a switch, would be able to follow him without difficulty, 
whereas any other station would only be able to read at the most 
a few disjointed words here and there, which would be of little or 
no value in the hands of an enemy. 

Of course, if such a station were always to work on the same 
three waves the enemy’s stations would soon measure the waves 
and devise a method of “ standing-by ”’’ on all three waves ; but 
the apparatus is so arranged that the value of each wave corre- 
sponding to the different positions of the change-tune switch can 
be varied to anything between wide limits, so that each day, or 
_ €ven several times a day, the values of the three wave-lengths can 
_ be themselves changed. 

: If the wireless service of an army were properly organised 
_with such stations as these, it would be a practical impossibility 
: for any station, not informed, to read the messages transmitted. 
It is unnecessary to describe here the various types of portable 
apparatus that are available, for the tables of types of Marconi 
portable military stations shown on next page will enable a fair 
estimate to be formed of the character of this apparatus and the 
Classes of work it will perform. 


PORTABLE MILITARY STATIONS 
(See pp. 378-385). 


1 4 5 6 7 8 9 
Number 
Output Guaran- Normal | of Horses Total 
Description of teed Approx. time of | or Mules Gross Height 
Type. of Generator; Range | maximum erection in| required | Weight of of 
Station. in over flat Range. minutes. for complete | Masts. 
Kilowatts. | Country. transport. | Station. 
6 miles 12 miles By 86 lbs. 30 ft.f 
K Knapsack 6 
ro kms. 20 kms. Hand 39 kgs. g m. 
30 miles | 50 miles 804 lbs. 30 ft 
A Pack 5 Io 4 
50 kms. 80 kms. 365 kgs. g m. 
50 miles | 80 miles 969 lbs. 54 it 
AI Pack *5 20 5 
(Special) 85 kms. | 130 kms. 431 kgs. | 17 m 
30 miles | 50 miles 1,157 lbs. 30 ft 
Cc Handcart Io I 
50 kms 80 kms. 526 kgs. g m. 
| 150 miles | 250 miles 4 5,024 lbs. 7o ft 
F 20 or 
250 kms. | 410 kms. 8 2,284 kgs. | 21 m. 
150 miles | 250 miles 15-20 |7,600 lbs.* 70 ft 
H Motor-Car 20 h.p. 
250 kms. | 410 kms. Motor | 3,455 kgs. 21m. 
Semi- 150 miles | 250 miles 1,400 lbs. 
G 360 — —§ 
Portable 250 kms. | 410 kms. 600 kgs. 
6 miles 12 miles 50 lbs 
L Aeroplane _— — _— 
ro kms. 20 kms. 25 kgs 
50 miles | 80 miles 200 Ibs 
Lr | Aeroplane —_— — — 
85 kms. | 130 kms. go kgs 
200 miles | 300 miles 500 Ibs 
M Dirigible a — — 
335 kms. | 495 kms. 225 kgs 
75 miles | 150 miles 350 lbs 7 
B Cabinet — aoe ae 
125 kms. | 250 kms. 160 kgs. 
85 miles | 150 miles 20-25 | 4,430 lbs. 
Hx | Motor-Car 20 h.p. 70 ft. 
140 kms. | 250 kms. Motor-Car | 2,013 kgs. 
a | 
200 miles | 300 miles 20-25 47,800 lbs. 
Hz | Motor-Car 20 h.p. 70 ft. f 
335 kms. | 495 kms. Motor-Car | 3,545 kgs- t 
* Including personnel. 7} One mast. { If 7o-ft. masts are used. || If 50-ft. masts are used, 


None supplied unless called for. 


SOME FACTS AND THEORIES OF LONG 
DISTANCE SIGNALLING 


By Dr. W. H. Ecctes. 


HEN Mr. Marconi, in the first year of the twentieth 
WV century, announced his intention to attempt the trans- 
' Mission of wireless signals across the Atlantic, the 
thoughts of all students of electric radiation turned immediately to 
the difficulties offered by the humped mass of ocean, 125 miles 
high, that intervenes between the nearest coasts of England and 
Canada. This protuberance would have to be penetrated or 
circumvented; and the amount of bending implied in the latter 
alternative may be best appreciated by noticing that a ray of light 
starting from England in a horizontal direction would pass over 
the nearest point of Canada at a height of a thousand miles. Even 
if the earth were flat and not spherical the task was, for that day,a 
gigantic one, if only on account of the difficulty of radiating the 
amount of power demanded by the inverse square law. For, up 
to that time, the greatest distance and the greatest power expendi- 
ture were respectively of the order of 200 miles and 400 watts, 
and therefore a distance of 2,000 miles over a flat earth would 
require 4o kilowatts—an energy rate never before attempted with 
Hertzian wave apparatus. 

But even if there had existed an obvious method of convert- 
ing, say, 100 kw. into electric waves, the curvature of the earth 
which was actually at Marconi’s disposal, taken with the above 
application of the inverse square law to the case of a flat earth, 
appeared to most thinkers to make the task impossible. The 
event of December 12th, 1901, when faint signals were propa- 
gated across 2,000 miles with a power of less than 15 kilowatts, 
showed that either the Flat-earthists are correct in their doctrines 
or that unknown electrical phenomena were assisting the propa- 
gation of the waves. 

Since the date mentioned much greater distances have been 
spanned, especially at night; and though many of the long- 
distance feats on record belong to the category of “‘ freaks,”’ they 
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must be taken into account. But, apart from freaks, there is 
ample evidence that very great distances may be covered regularly, 
For example, during the early part of 1g10 the Nauen station 
transmitted regularly in the night to a ship during the voyage 
from Hamburg to the Kameruns, a maximum distance of 3,400 
English miles. But the record for regular long-distance signalling 
was set up by Marconi in September, 1gIo, when strong signals 
from Clifden, in Ireland, and from Glace Bay, on Cape Breton 
Island, were received in Buenos Aires during the night hours. 
The distance from Clifden to Buenos Aires is about 6,700 English 
miles, and the angle turned through by the waves in following the 
earth’s surface is over 97°. 

At distances of 1,000 miles or more a number of remarkable 
phenomena become prominent. The most striking fact is the 
effect of daylight on the strength of signals, an effect discovered 
by Marconi in 1902 during a voyage across the Atlantic. Signals 
from Poldhu which were readable at night up to a distance 
of 1,600 miles were not audible in daylight beyond 800 miles. 
These observations on the daylight effect on long-distance 
signals were not quantitative—great difficulties arise when the 
power of small oscillatory currents has to be measured—and thus 
we do not know even roughly how much weaker the signals are 
at 6,000 miles than at 1,000 miles or 100 miles. In fact, in the 
most recent attempt to determine the fundamental law of pro- 
pagation over distances that bring in the curvature of the globe, 
that is, the law connecting distance and wave energy, the 
distances experimented over were only 1,000 nautical miles. 
These measurements were made by L. W. Austin, and were 
described in the Marconigraph of March, 1912. He measured the 
current in the receiving apparatus when various wave-lengths 
were used and various distances less than 1,000 nautical miles 
separated the communicating stations. The formula that fits the 
observations best shows that the ratio of the currents in the 
receiving and sending antennae is inversely proportional to 


X dexp (ad/¥ A) 
where d is the distance, A the wave-length, both in kilometres, 
and a equals o’oor5. As it stands, the formula involves not only 
the law of propagation, but also the laws according to which 
radiation is detached from and absorbed by the antennae. The 
share of the sending antenna may be eliminated by considering 
the ratio of the currents received, according to the formula, by 
the same antenna when moved from the variable distance d 
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to a standard distance d,; and then considerations of symmetry 
enables the share of the receiving antenna to be eliminated. 
In this way we arrive at the empirical result that the ratio of the 
electric fields at the places distant d and d, from the sender is 
inversely proportional to 
d exp {a(d—d;)/V X} X 

This function diminishes steadily as A is increased, which shows 
that waves of greater length always travel better than those of 
shorter length. But it ought to be remarked that this deduction 
must not be confused with those which are to be drawn directly 
from Austin’s formula. That formula, taken as it stands, 
indicates that at any given distance the strength of signals 
received from a station working with constant antenna current, at 
first diminishes and afterwards increases as the wave-length is 
gradually increased. This is a different matter from the case of 
difficulty of propagation of waves over the surface of the globe 
between the antenne. 

Theory.—The large-scale experiments and facts outlined 
above caused great attention to be paid to the theory of the — 
matter. Most of the mathematical physicists who have tried to 
find out why the waves bend round the earth have attacked the 
question from the point of view of diffraction theory. Diffraction, 
i.e., the bending of waves of any kind round obstacles, has been 
deeply studied in optics and acoustics, and is a familiar enough 
phenomenon in the latter subject—everyone must have noticed 
that sound waves can turn, for example, the corner of a building, 
and that in:doing so they lose intensity. The bulk of the energy 
in a sound wave travels in straight lines, and it may easily be 
imagined that only a small proportion would get round a quadrant 
of a sphere, from a source of sound on the surface of the sphere, 
if the sphere has a radius large compared with the wave-length 
of the sound. The problem of the exact amount of energy pro- 
pagated round the sphere is a formidable one, but it has been 
tackled or discussed in the nearly analogous electrical case by a 
number of mathematicians. Among these are H. M. Macdonald, 
Lord Rayleigh, H. Poincaré, and J. W. Nicholson. All of them 
have taken the earth as a sphere of infinitely great conductivity 
surrounded by a homogeneous dielectric, and have thus probably 
put the diffraction case in the best light. The unanimous con- 
clusion is that diffraction cannot account for the demonstrated 
facts of wireless telegraphy. Consider, for instance, the results 
deduced by Professor Nicholson. At 2,000 miles the energy 
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density in the medium is only to? of that at the standard distance 
of 70 miles, the wave-length being about 400 metres ; while at 6,000 
miles the proportion is only 1o4. In the Marconigraph of 
February, 1913, Professor Nicholson calculates that with long 
waves, such as those made by the Clifden Station, the energy 
ratio for 6,000 miles, as compared with 70 miles, is 3x 107%. 
From these figures we may make the following deductions :— 
Assuming that a wireless telegraph station of power rating 300 
watts can give readable signals at 70 miles at night, which is 
nearly enough the fact, then the power required to telegraph to 
Buenos Aires should be 9x 10° kilowatts. This must be held to 
dispose of the possibility of the signal waves bending round the 
earth by the mechanism of diffraction. 

Before attention had been concentrated on the diffraction 
problem, Heaviside had made, in I901, some interesting sug- 
gestions. He pointed out that the rarefied air at 50 or 60 miles 
above the earth’s surface—which is, of course, in much the same 
state of attenuation as the gas in a Geissler tube—might assist 
wireless telegraphy by acting as a conducting shell enclosing the 
earth. Electric waves travelling to distances great compared with 
the height of the conductive layers might be conceived to travel 
with their vertical lines of force stretching from the conducting 
earth to the conducting sky; and these guides above and below 
would carry the waves round the globe just as electric waves in 
the laboratory can be carried along a pair of neighbouring wires. 
Further than this, Heaviside appears to be of opinion that even 
without a conducting sky the earth’s surface should provide 
sufficient guidance to carry the lower portion of the wave-fronts 
round the globe almost as if the waves were expanding over a flat 
earth. Those who follow this suggestion will probably argue 
thus : Each travelling line of electric force in a wave-front ends at 
the earth’s surface on a unit of electricity, and as the wave-front 
moves forward the foot of the Faraday line runs with its charge 
along the surface; and since, in the view of those who argue in this 
way, the Faraday line and its charge cannot be parted, and since 
the line cannot be broken, a wave disturbance emanating from a 
point on a perfectly conducting sphere must spread with its wave- 
front always normal to the sphere and with an electrical intensity 
as great near the sphere as anywhere. But this argument, if it 
is really as just stated, ignores the fact that as the wave-front 
bends over the sphere the parts nearest the sphere lose energy by 
radiation due to the central acceleration at every point of the 
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path ; moreover, the surface charges appear to be moved at speeds 
greater than that of light; and thus it may be that if the 
tangential radiation is to be taken into account the matter reduces 
once again to the diffraction problem. 

On the other hand, the hypothesis of the upper conductive 
layer is a very helpful and attractive one. The guidance it would 
offer to the waves if it were somewhat sharply defined is 
equivalent to a reflection, or series of reflections, round the globe, 
resembling the mode of operation of a whispering gallery. A 
difficulty inherent in it is to account for its conductivity under 
the feeble electric forces of attenuated signalling waves. In 
laboratory experiments with vacuum tubes, relatively enormous 
electric forces are applied to the rarefied gas and ionise it, till it 
is as conductive as an electrolyte; but under the unassisted 
electric forces in waves the conductivity would remain small. A 


suggestion that the upper layers may perhaps be maintained 
fully ionised by bombardment by dust caught up from outer space 
has been put forward by the present writer. If there is anything 
in it we should expect to find signals better in the dark hours 
before the dawn than in the hours following sunset, on the 
average. In any case, however, the hypothesis of the Heaviside 
reflecting layer, taken alone, leaves unexplained many of the 
facts of long-distance signalling. 

Another hypothesis has been worked out by A. Sommerfeld 
and by H. W. March. Sommerfeld has shown that with a flat 
earth of finite conductivity Maxwell’s equations indicate the 
possibility of dividing, for mathematical purposes, the wave- 
motion into three parts—namely, one propagated through the 
air, one through the earth, and one along the surface. The 
decrease of energy density in the two former follows the inverse 
square law if mere frictional absorption be neglected, and in the 
third follows the inverse first-power law. March’s investigation 
extends to the case of a conducting sphere, and then the 
numerical results attained are of the same order as those of the 
diffraction theory. The hypothesis is of great interest and high 
theoretical importance, and may yet, in Sommerfeld’s opinion, 
yield results in better accord with practical experience when 
more accurate numerical data are available. It is discussed by 
Sommerfeld himself in the Marcongraph of February, 1913. 
In the same issue Professor Nicholson advances good theoretical 
reasons for supposing that surface waves cannot account for 
propagation of signals round a quadrant of the globe, and 
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indicates that the method of discussion by surface waves is of 
the nature of a mathematical artifice rather than a physical fact. 
For a fairly detailed and eloquently favourable description of the 
surface-wave theory, the reader may consult a paper read by 
Professor Fleming at the Dundee British Association meeting. 

But Sommerfeld’s hypothesis is faced with several formid- 
able difficulties. Lord Rayleigh has pointed out that it is hard 
to believe one paradoxical deduction from the hypothesis— 
namely, that signals would be propagated better over an earth 
possessing some small electrical resistivity than over one of 
perfect conductivity. Of course any considerable departure from 
perfect conductivity would, on the Sommerfeld hypothesis, 
hinder, and not help, wave propagation. The data available 
show that propagation should be much better over sea than over 
Jand. Now the most modern view of those who have practical 
experience is that, when long distances are in question, the differ- 
ence between land and sea is negligible. The fact that there is a 
difference at all appears to be due solely to the portion of the 
earth passed over in the first 50 or 100 miles of the journey 
between the stations. Beyond that distance it is immaterial 
whether the track lies over land or sea, over steppes or mountain 
ranges—provided that the land is not so high and so near either 
station as to cast a shadow. Another difficulty in accepting the 
surface-wave explanation arises from the experience that at every 
distance up to 6,000 miles signals are enormously improved by 
increasing the height of the receiving antenne, and so tapping 
higher strata—which would not be the case if the bulk of the 
energy were conveyed by surface waves. Still another difficulty 
arises when the great and rapid changes of signal strength that 
occur at distances of 300 miles and over are considered. 

Starting from the fact that the resistivity of the lower air 
is insufficient to account for the weakening of long-distance 
signals by sunlight, Professor Kennelly has suggested that the 
Marconi phenomenon may be due to an outward bending of the 
waves in those layers of the atmosphere ionised by sunlight; such 
an outward bending would undoubtedly be produced if the waves 
travelled more slowly through ionised air than through unionised 
air. Later, Professor Fleming suggested that the ions respon- 
sible for the slowing of the waves were the small, uncharged 
globules of water known to exist in the atmosphere. Any out- 
ward bending would, of course, have the same ultimate effect 
on signals as frictional absorption. However, it seems very plain 
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that if we are to add to the conclusions of the diffraction 
theorists a hypothesis that the waves are deflected outwards by 
heavy ions in the air, we are only aggravating the difficulty of 
understanding why signals do, in fact, creep round the globe at 
all, especially in the daytime. 

We come now to a hypothesis proposed and partially worked 
out by the present writer in Vol. 87 of The Proceedings of the 
Royal Society (1912). The hypothesis is applied to the explana- 
tion of many of the great and small phenomena of long-distance 
wireless telegraphy in a British Association paper, reprinted in 
part in the Marconigraph of November, 1912. The hypothesis 
attempts especially to explain the phenomena produced by sun- 
light, and is grafted on to Heaviside’s upper-layer hypothesis in 
order to explain other phenomena. 

In the Royal Society paper evidence is quoted to show that 
sunlight causes electrons to split off from some proportion of the 
molecules of the air, and so creates electrically charged molecules 
or groups of molecules, the so-called ions. Ions of molecular size 
will be formed best in the higher regions of the atmosphere where 
there is littlke water vapour, and where the solar radiation still 
possesses great ionising powers. It is reasonable to suppose 
that the number of ions per cubic cm. must increase as distance 
from the earth increases, up to, possibly, some limiting height 
of the order of 100 miles. Now, in the paper cited, it was shown 
mathematically that the velocity of Hertzian waves in air con- 
taining small ions is greater than that in unionised air. It was 
shown also that the percentage increase of velocity is propor- 
tional directly to the concentration of the ions and to the square 
of the length of the waves; and that in air containing heavy 
charged ions—such ions as are formed in the lower levels where 
water vapour exists—the increase of velocity is small and almost 
independent of the wave-length. It may be mentioned in passing 
that water globules not carrying an electric charge will probably 
cause a minute diminution of the velocity of electric waves. It 
is convenient to call the part of the atmosphere where the ions are 
mostly uncharged and heavy, the lower atmosphere; the part 
where they are heavy but charged, the middle atmosphere; the 
part where they are of molecular size, charged, and with long 
free paths, the upper atmosphere. It seems reasonable to take 
the middle atmosphere as included between the levels 10 and 20 
miles above the earth’s surface. 

In a medium in which the speed of waves is greater at higher 
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levels than at lower, waves travelling horizontally (and therefore 
having vertical wave-fronts) have their wave-fronts tilted forward 
as they travel; in other words, the ‘‘ rays’ of such radiation are 
not straight lines, but are curves with their concavity downwards, 
like the trajectory of a rifle bullet. Taking this fact with the 
other statements made above concerning the state of our atmo- 
sphere in daylight, we arrive at the following conclusions: A 
Hertzian ray started horizontally from a point on the earth’s 
surface will travel in a straight line through the lower atmo- 
sphere, and will enter the middle atmosphere after travelling about 
280 miles; if it continued to move in a straight line it would 
reach the level of the upper atmosphere at about 4oo miles from 
the starting-point. But under the hypothesis it would be refracted 
downwards to an extent depending on the degree of ionisation, 
and might at some level actually become more curved than the earth 
is, and thus be turned down into the lower atmosphere, and, after 
traversing this in a straight line, again reach the earth’s surface. 
On the other hand, a ray starting with some angular elevation 
would traverse a straight path in the lower atmosphere, a some- 
what bent path in the middle atmosphere, and a more sharply 
bent path in the upper atmosphere, and may, if not started too 
vertically, again reach the earth. The ray will reach the upper 
atmosphere the sooner the greater its starting elevation, of 
course; and the only thing that helps us to judge whether tele- 
graphy is accomplished, in any particular case, by rays bent in the 
middle atmosphere or mostly by rays bent in the upper atmosphere, 
is the theoretical consideration that the bending of the rays in the 
upper atmosphere is much greater for long waves than for short. 
Now in telegraphy over distances of the order of 2,000 miles, 
long waves have been found much better than short, and we may 
conclude that the upper atmosphere, and not merely the middle, 
is utilised. 

An interesting fact has recently been noticed about the 
transmission from Manaos to Porto Velho, a distance of about 
450 miles, over Brazilian forest. The stations are situated in 
clearings, and the trees standing round the clearings are of much 
the same height as the antenne. The rays that escape over the 
tops of the trees must be directed upward, and by those rays 
the transmission is effected. It was found that in the day time 
great advantage accrued from lengthening greatly the wave 
originally used. From this we conclude that these upwardly 
directed rays are deflected downwards in the upper atmosphere— 
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in other words, the upper atmosphere is utilised, in this case, 
on a relatively short range. We may conclude that it assists in 
every similar range, whether the antenna are or are not screened 
by trees. 

At nightfall the ions in the atmosphere for the most part 
recombine. ‘Transmission round the bend of the earth is then 
carried on, we must suppose, by the Heaviside reflecting layer; 
and universal experience shows that this is better, in electrically 
quiet conditions of the upper atmosphere, than the ionic refraction 
of the day. Moreover, short waves are as easily reflected as long, 
while, on the contrary, long waves are more refracted by ionised 
air than short waves. There are, therefore, astounding differ- 
ences between day and night long-distance transmission when 
short waves are used. But the conductivity, and consequently 
the reflecting power, of the Heaviside layer depends greatly on 
the presence of local electromotive forces—the erratic nature of 
which is known from the phenomena of auroral and magnetic 
storms. On the contrary, the ionisation produced by the sun in 
the day, especially in the layers below the Heaviside layer, is 
practically uninfluenced by local electromotive forces, and there- 
fore gives steadier conditions for long-distance signalling— 
especially if long waves and, by hypothesis, somewhat low 
trajectories are used. Hence we should expect great freakishness 
in night transmissions, as compared with day—which agrees very | 
well with the experience of telegraphists, and is especially in 
accord with the Transatlantic experience described by Mr. 
Marconi in his Royal Institution discourse of June, 1911. 

It may be asked: Why, over long distances, are the best 
night signals better ihan the best day signals? This question 
might be answered by alleging that there is considerable absorp- 
tion, of frictional type, in the ionised atmosphere of the day time. 
But even without absorption there is a good reason for the differ- 
ence. There must exist in the day conditions what may be called, 
in optical language, geometrical aberration; that is to say, only 
a few selected rays can have trajectories passing directly from 
sender to receiver. 

In concluding this account of the facts and theories of the 
transmission of signals over the convex surface of the globe, 
the opportunity may fitly be taken of urging all those who work 
with long-distance signals to place on record from time to time 
the fruits of their experience, and thus assist towards the fuller 
understanding of the whole remarkable phenomenon, 


METHODS OF PRODUCING CONTINUOUS 
WAVES 


By C. E. PRINCE. 


of continuous waves in wireless telegraphy, instead of the 

intermittent trains of oscillations given by any form of spark, 
has always proved an attractive goal for inventors, on account of 
the advantages which would apparently attend it; and it is exceed- 
ingly interesting to review the progress that has been made up 
to the present, and to consider how far these advantages are real 
or illusory. 

When a violin string is sounded by a bow the sound continues 
with undiminished intensity as long as the bow continues to be 
drawn across it; but if the same string be plucked the sound 
rapidly dies away. The sounding string is all the time giving up 
its energy to set the air in motion, but in the first case this energy 
continues to be supplied by the bow as fast as it is given up, while 
the plucked string can only draw upon the supply of energy stored 
up in itself by virtue of its mass, and each excursion of the string 
becomes smaller, till soon the sound dies away. 

The bowed string is an example of continuous oscillation, the 
plucked string of a damped oscillation, and the ether waves used 
for wireless telegraphy can exhibit similar characteristics. 

In spark-telegraphy the energy stored in a condenser con- 
nected in series with an inductance is suddenly released in a spark, 
and by virtue of the inertia of the magnetic field formed by the 
coils of the inductance, the current surges to and fro till it is 
brought to rest by the loss of energy. This may be lost either in 
the resistance of the circuit, as heat, or in radiation; that is, in 
setting the neighbouring ether in motion, just as the string set 
the air in motion. In the latter case this caused sound waves to 
travel out, and in the electrical case ether waves, and the whok: 
number of oscillations, from the beginning till they die away, is 
called a ‘* wave-train ’’! 

The ratio of one maximum to the one preceding it in the 
opposite direction is called the damping of the oscillations, and the 
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Marconi Transatlantic Station at Clifden (Ireland). 
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logarithmic decrement 8 is the Napierian logarithm of this ratio; 
and, this being known, the number of oscillations in the train can 


be easily found by applying the simple formula anise 


where n will be the number of semi-oscillations which take place 
before the amplitude is reduced to one-hundredth of its initial 
valve—that is, practically to zero. 

Now since most receivers depend for their effect upon the 
total amount of wave energy they pick up, and not upon the 
maximum amplitude attained by the wave train, it is usually more 
efficient to send out a long wave train, having a great number of 
oscillations before it dies away, rather than a train beginning 
with one or two oscillations of greater intensity which immediately 
falls off. 

Here we are in a slight dilemma, for our object is to radiate 
energy, and yet if we radiate it too fast we introduce a heavy 
damping, which of itself prevents the attainment of a long wave- 
train. This, in fact, was the behaviour of the “ Plain Aerial,”’ 
which was a so much better radiator than storer of energy that it 
could only emit short and highly damped wave-trains. 

The invention of the coupled circuit by Mr. Marconi—the 
great 7777 patent of 1900—showed how it was possible to draw 
upon a larger supply of energy than could be stored up by charg- 
ing the aerial alone, and hence, for the same rate of radiation, 
to produce much more persistent wave-trains. Moreover, by alter- 
ing the proportions of the circuits, and the coupling between them, 
the various factors were to a large degree controllable. 

But why is it not possible to supply energy as fast as it is 
radiated away, as in the case of the bowed violin string ? 

The answer lies in a matter of degree. We must remember 
that in treating of oscillations we are dealing with frequencies of a 


high order, and that the frequency of the sparks, or wave-trains, 


belongs to quite another. The oscillation frequency will be of 
the order of about a million a second; that of the sparks, or 
trains, of the order of one or two hundred a second. It is very 
instructive to take a sheet of paper, and, after drawing to any 
pre-arranged time-scale a train of, say, 30 oscillations of this fre- 
quency, draw another separated from it by the proper interval of 
the spark frequency. The wave-train will be seen as a tiny 
duration, separated by a great distance of time from its fellow ; 


and in all this blank time space no energy is being transferred 


| 


from sender to receiver. This useless blank can be diminished 


2 


either by increasing the train-frequency, OF increasing the per- 
sistence of the wave-train, or decreasing the oscillation frequency 
of the wave. The first is limited by the highest note which will 
be acceptable to the ear—and it is worthy of notice that a high 
note is found to be very tiring to the ear, and hence physiologically 
inefficient—the second tends to encroach upon the radiation 
dilemma, and the last has various obvious limits. Nevertheless, 
by properly proportioning these factors, a great station like that 
of the Marconi Transatlantic service does approach very nearly to 
optimum conditions of efficiency ; for though the receiver (using 
the word in its most comprehensive sense to include both ithe 
‘nstrument and the human ear) is to some extent integrative, it 
has been found experimentally that it can only integrate the effect 
over a certain small period, and that then it reaches a maximum 
useful effect in the telephone; and this period does not exceed the 
duration of a good spark-produced wave-train; so that for a given 
quantity of energy there is nothing gained in this respect by 
spreading its emission over a longer period. 

Moreover, the plain spark-gap of the early days, though still 
retained in small work and emergency sets, has given way to 
improved methods of producing the spark. One of these, the 
‘quenched spark’’ of the German Telefunken Company, was 
originally suggested by Professor Wein. In this system the gap 
is a very small interval between two flat metal discs, many such 
gaps being used in series for the larger powers. The secondary 
or aerial circuit is tightly coupled to the primary, and the current 
in the latter, after having given up its energy to the aerial and 
set it in oscillation, ceases, and the circuit remains open. The 
aerial is thus left to radiate away, at its natural frequency, the 
energy it has received, without any reaction on the primary to 
produce a double wave or involve loss in the primary circuit. This 
is very like giving to the violin string of our first illustration a 
very short stroke of the bow and then leaving it free—a 
‘“ spiccato ’’ note, as against the ‘‘ pizzicato’’ of the plain aerial 
or highly damped wave. This system has proved very successful 
and is largely in use. In spite, however, of the claims made 


for it, it is perhaps open to doubt whether in the short space of | 
time during which the primary is acting on the secondary, the | 


, 


latter (other things being equal) attains to an amplitude as great © 


as it would have in a non-quenched spark system. 
Perhaps the greatest advantages attainable are offered by 
the Marconi revolving disc. In this the spark occurs between 
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rapidly rotating and fixed studs, upon which plays a blast of 
air to blow out any arc that may form and to assist the cooling. 
The spark begins on the approach of the studs, and as the charge 
of the condenser becomes less the spark length and spark- 
resistance is also being reduced, till, when the condenser is fully 
discharged, the studs separate again. The wave-train produced by 
the disc discharger is a very persistent one and the efficiency is 
high, while it stands alone in the highly important respect of 
being able to deal, without loss of efficiency, with the very largest 
Powers. It also gives a musical note which is very clear and 
grateful to the ear. 
If the aerial circuit be appropriately coupled to the primary the 
effect produced is similar to that of the quenched spark, and only 
a single wave is radiated from the aerial. In order to utilise and 
increase this effect several discs in series have been used. 
Having thus reviewed shortly the position with regard to 
telegraphy with damped oscillations, let us now consider 
undamped or continuous oscillations, which are simply alternating 
Currents of high frequency. Several methods of producing them 
have been developed and published; these are respectively the arc 
and alternator systems, and a highly ingenious method that has 
been developed by Mr. Marconi and which involves the use of 
neither the arc nor the alternator, but is a new mechanical method 
of great simplicity, and with which communication has already 
been established by day and night across the Atlantic. Other 
methods have been developed but not yet made public. The first- 
named owes its origin to Duddell’s discovery of the singing arc 
in 1900, when he found that a direct-current arc, shunted by a 
Capacity and inductance of proper value, gave out a musical note ; 
_ that is, it produced a continuously pulsating or oscillating current. 
| Since the theory of this phenomena is a commonplace of 
text-books, no space need be wasted in discussing it, but we may 
turn to the development of it by Valdemar Poulsen, whose system 
_ is at present the only one using the Duddell arc as a generator of 
han oscillating current. 
Poulsen’s important improvements consisted in placing the 
_ arc in an atmosphere of coal gas or hydrogen, and employing poles 
_ of carbon (—) and copper (+), the latter being kept water-cooled. 
To enhance the strength and frequency of the oscillations the 
poles of a powerful electro-magnet are placed so that their field is 
transverse to the arc. The carbon pole is also continuously rotated, 
_ to expose a fresh surface and prevent the formation of irregulari- 
: 202 
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ties. The arc being shunted by a condenser and inductance of a 
frequency corresponding to the usual ‘‘ wireless ’’ wave, this 
circuit is set in oscillation, and the oscillation continues unabated 
as long as the apparatus is worked. These waves are undamped 
in the sense that their decrement is zero and all their amplitudes 
equal, but the current is not strictly sinusoidal in form, though it 
is nearly so under favourable conditions. 

It is plain that these waves will not be able to affect a tele- 
phone receiver, because their frequency is far beyond the audible 


limit, and also the mechanical limit of the telephone, and when 


rectified by a detector they would appear as a continuous current in 
one direction; so that to become audible they must be interrupted 
or broken up into groups, separated by null periods. At the send- 
ing station this breaking up need not be done by actually interrupt- 
ing the circuit, but can be achieved by throwing one of the circuits 
‘n and out of resonance by shunting an inductance, which causes a 
corresponding strengthening and weakening of the effect to which 
the telephone responds. The energy is then transmitted in groups 
of waves similar to the groups sent out by the spark, except that 
each group or train shows no damping, but the last wave of each 
group is of the same amplitude as the first, and it is possible to 
make the null period no more than equal to, or even shorter than, 
the duration of the group. On the other hand, it must be remem- 
bered that the maximum intensity of the train, though persistent, 
is very much less than that of the spark-train. 

Instead of so breaking up the oscillation at the transmitting 
end, Poulsen devised a highly ingenious method of doing so at the 
receiving station by means of an interrupter he called the ‘‘tikker.”’ 
This is a vibrating contact, of musical frequency, which alternately 


connects and disconnects a condenser placed in parallel with — 


another in the receiving circuit, and causes the musical note of the 
vibrating interrupter to be heard in the telephone connected to the 


detector as long as the receiving aerial is picking up the energy of 
the continuous wave reaching it. It is claimed that by the use of | 


the tikker the energy of the null periods is received and stored up 
in the condenser, to be given out when contact is made again, so” 
that the period is not wasted; but Professor G. W. Pierce 
explains it as merely the action of putting the circuit in and out 
of resonance, which would make it equivalent to interruption at 
the sending station, and the null periods a dead loss. However, 
admitting the inventor’s explanation of its action, the use of the 
tikker has one drawback, which for long distance and big work 
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generally is very serious indeed. That is, that when atmospherics 
are weak and continuous, as they are on large aerials at many 
times—a condition under which musical-spark telegraphy can 
work perfectly—the tikker makes no distinction between the 
charge given to the aerial by the friendly wave or the hostile 
‘“ X,’? but both are reproduced in musical sound, and telegraphy 
becomes temporarily impossible. 

This defect would be fatal for high-speed recording, and it is 
probable, therefore, that the advantage claimed for the use of 
the tikker will not be available in practice, but the wave will have 
to be broken up at the sending station. In this case, also, the 
advantage that the continuous wave station is inaudible on an 
ordinary receiver would be lost, which is regrettable, for although 
this can hardly be said to amount to secrecy (as is often loosely 
thought) it would certainly be a good thing, in a world already 
too crowded with ether-waves, to be able to relieve the pressure 
by a mixture of both kinds of station. It does not follow, how- 
ever, that this immunity is reversible and that a continuous-wave 
station is immune from interference by a spark station. 

It is worthy of note here, in speaking of high-speed recording, 
that this is easy with any system using small powers and small 
aerials, and in the absence of atmospherics. The only test worth 
mentioning is its practicability for large powers under any condi- 
tions. The continuous wave can, of course, without any interruption 
or breaking-up, affect such an instrument as the Einthoven galvano- 
meter, and at first the combination of the two appears most attrac- 
tive; but the Einthoven cannot be used at all times, and for com- 
mercial day and night working the most practicable system 
remains the one which leaves intact the blessed power of the 
human ear to distinguish signals from the crackle of atmospherics. 

Perhaps the most interesting feature of the arc, and con- 
tinuous wave system generally, is its application to wireless tele- 
phony. The inaudibility of its unvaried wave is exactly the con- 
dition necessary for this, since its intensity only needs to be 
_ modified by a microphone in accordance with the voice, and the 
_ speech is reproduced by any receiver. It should be noted that it 
is not because the wave has no damping, but because there is no 
group or other frequency to come within audible limits, that this 
obtains, and if .it were possible to produce damped wave-trains 
following one another with ultra-audible speed they would serve 
for telephony. Little progress, however, seems to have been made 
in this direction, though the writer has recently made some 
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encouraging experiments on a small scale. It is not easy to 
construct a microphone to deal with the large currents necessary 
to work with any power, the most successful being the water-jet 
microphone of Professor Majorana; but at various times consider- 
able distances have been attained by telephony, and, to be frank, 
it is only the somewhat intricate nature of the arc, the generator 
of the oscillations, which renders it at present rather unpractical. 


In short, the arc system of producing continuous waves, 
though much improved in the latest types, and always very 
interesting, is open to many objections, and it seems unlikely that 
the future belongs to it. It involves many factors, such as 
water cooling, gas circulation, and more or less constant attention 
to the electrodes, which need to be renewed as they burn away ; 
which renewal is an interruption to the adjustments. The are 1S 
liable to slight fluctuations of frequency, which, though not large, 
may prevent advantage being taken of the otherwise sharp tuning 
which belongs to continuous waves. 


Besides the Poulsen arc there are other representatives of this 
group, such as the multiple air-arcs in series, the mercury-vapour 
arc, and the arc in steam. These can hardly be regarded, how- 
ever, as more than experimental devices; though with an 
ingenious modification of the last-named Prof. Vanni claims to 
have attained to a great distance in telephony. 


In turning to regard the high-frequency alternator we seem 
to look more in the direction from which will come future develop- 
ments. It is unnecessary to go into all the attempts which have 
been made by Duddell, Fessenden, and others to produce such a 
machine, in designing which the chief difficulty was to attain to 
anything more than very small powers; but it suffices to say that 
at the present time a practical alternator for small powers can be, 
and is, made for a frequency of 100,000 per SEC., having an output — 
of two or three kilowatts; while the Goldschmidt machine seems 
to offer possibilities in a slightly different direction. 


The greatest obstacle to the use of the alternator for wireless” 
is the matter of speed regulation. Since, of course, the ‘* tune 
or wave-length depends directly upon the speed of the machine, it 
needs extremely fine regulation to keep this constant enough for 
good tuning at the receiving station ; and more especially if it is” 
desired to use to the full the sharp tuning of the continuous wave. 
For telephony the alternator is very satisfactory : the slight hiss- 
ing sound due to the irregularities of the machine seems to be 
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easily swamped by the voice, and on the whole it is more silent 
than the arc. 

In the foregoing few pages it has not been possible to make 
more than a hasty survey of the vast field covered by the subject 
under discussion. But it has sufficed to show us how intimately 
the practicability of using continuous waves is bound up with their 
possible means of production. 

As regards the waves themselves, nearly every advantage 
they offer is run very close by spark telegraphy. They admit of 
very sharp tuning, but it is difficult to take advantage of it. Dr. 
Eccles has recently shown that the efficiency of resonance of spark- 
trains can be as high as oo per cent., leaving not much improve- 
ment to be effected by continuous waves, even perfectly syntonised. 
Their inaudibility is equally attainable by damped trains of ultra- 
audible frequency ; and over long distances they are not less liable 
to absorption or loss in traversing ionised regions. On the other 
hand, they are, from a scientific point of view, very attractive, and 
it will be interesting to observe coming developments. 
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GLOSSARY OF TERMS 


AERIAL.—The part of a radiotelegraphic station which is 
arranged so as to be closely linked with the aether in the neigh- 
bourhood of the station; the part, therefore, which is used (in 
conjunction with the ‘‘ earth ’’—q.v.) to transfer the energy of the 
transmitter to the aether, or—in the case of a receiving aerial— 
to collect the energy from the aether for use in the receiver. In 
its usual form it consists of a wire, or system of wires, one end 
of which is insulated at a certain height above the ground, and 
the other connected through certain apparatus to earth, or to a 
‘balancing capacity to earth.’’ It is also spoken of as the 
** Antenna.’’ 


AERIAL Circuir.—Starts at the free or insulated end of the 
aerial and ends with the connection to earth or to the balancing 
capacity, including all coils and condensers which may interpose, 
provided that these form part of the direct path for the oscilla- 
tions from aerial to earth. 


AETHER.—The imponderable, elastic, all-pervading medium 
which cannot be detected by any of our senses, but which is sup- 
posed to exist because the Undulatory Theory of Light and of 
Electro-magnetic Waves (q.v.), based on that supposition, gives a 
good working hypothesis by which to explain a large number 
of important phenomena, not only fitting in well with known facts, 
but even leading to the discovery of new ones. 

AUTO-JIGGER.—See Direct Coupling. 

ALTERNATING CuRRENT.—A current which periodically changes 
its direction of flow. 

ALTERNATOR.—A generator of alternating current. 

ANTENNA.—See Aerial. 

APERIODIC.—That which has no definite period of its own. 
An aperiodic receiver would be one which was ready to respond 
to all waves, whatever their period might be. 

ARRESTER, EarTH.—A small piece of apparatus in the form 
of a spark-gap presenting a very large sparking-surface and a 
very short air-gap; largely used by the Marconi Company in 
their ship stations and elsewhere. It is placed in series with 
the earth-lead of the transmitter, and from the side of the spark- 
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gap remote from earth a lead is taken to the receiving 
apparatus. For received signals the short spark-gap acts as a 
complete break in the circuit, so that the signals travel along 
the lead to the receiver; whereas, the moment the transmitting 
key is pressed, the aerial current breaks down the air-gap, which 
then acts as a short circuit to earth, but is restored to an 
insulating condition the moment that transmission ceases. This 
contrivance, besides doing away with all necessity for an aerial 
change-over switch, enables the operator to keep the telephones 
on his head while transmitting, so that the other operator can 
call his attention if he wishes to ask a question. For this 
purpose telephone short-circuiting contacts (q.v.) are fitted to 
the transmitting key. The earth-arrester also fulfils another 
useful function in keeping the aerial always practically earthed 
for thunderstorms, etc. 

AUTOMATIC TRANSMISSION AND RECEPTION.—(1) Transmission. 
—In this system the actual manipulation of the signalling key, 
by which the electric waves are sent out in dots and dashes 
spelling out the message according to the Morse Code, is done 
by mechanism instead of by the hand of the operator. This 
elimination of the personal element not only ensures a perfect 
regularity of speed and ‘‘ spacing,”’ but also allows an enormously 
greater speed to be attained. 

(2) Reception.—Automatic transmission enables a speed to 
be attained which is far too high for the human brain to follow 
and record. To take full advantage, therefore, of automatic 
transmission, an automatic recorder is necessary. The original 
‘“coherer receiver’? waS an automatic recorder when used in 
conjunction with a Morse Inker; but it was not suited to high- 
speed working. The present-day automatic recorder will work 
up to several hundred words a minute. 


Armospuerics.—Disturbances produced in the receiving 
circuits, more or less resembling actual signals, caused by elec- 
trical action in the atmosphere or in the earth’s crust. 


Barrery.—A collection of elements, or units. Thus a simple 
Voltaic cell would consist of a positive and a negative element in 
an electrolyte, and a collection of such cells would form an electric 
battery. Similarly a Leyden jar is a condenser, and a collection 
of jars would form a battery of condensers. 


BLower, Moror.—A piece of machinery usually in the form 
of a rotary fan driven by a continuous-current motor, for drawing 
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in air at atmospheric pressure and delivering it in the form of a 
high-pressure blast. Used for preventing the formation of an 
arc. 

BRADFIELD INSULATOR.—A long ebonite insulator strengthened 
by a metal core and provided with an asbestos-packed gland. 
Widely used by the Marconi Co. for leading-in the aerial to the 
interior of the building; capable of withstanding the high 
potentials of transmission, and entirely water-tight. 


Bus Bars.—This is a single, large lead or connection common 
to a large number of pieces of apparatus. In W it denotes 
more particularly the broad common lead on to which the smaller 
individual leads from the various units of a condenser battery 
(q.v.) are joined. 

Buzzer.—A small piece of apparatus used for the production 
of feeble oscillations for the purposes of test, etc. It resembles, 
in one of its forms, the mechanism of an electric bell with the 
gong and hammer absent. 

Buzzer, Tunep.—An ordinary buzzer, with the coils of the 
electro-magnet shunted by a non-inductive resistance. 

Buzzer, Practice.—A combination of a buzzer and a sig- 
nalling key, arranged in a convenient form on a common base, 
for the purpose of practising Morse signalling. 

CaLL-BELL.—An arrangement by which incoming signals, and 
especially signals of distress, may call the attention of the 
operator even if he is off duty. 

Capacity.—-The property by which a condenser (q.v.) stores 
up electrical energy. It is measured by the number of coulombs 
(quantity of electricity) the condenser will hold when the difference 
of pressure between the two extreme plates is one volt. 


In conjunction with inductance (q.v.), capacity forms an im- 
portant factor in the production of oscillations. 

The effect of capacity on an alternating current is to send on 
the current in advance of the electromotive force. 


CHARACTERISTIC CurRvE.—A curve (which may be a straight 
line) usually drawn with reference to two axes at right angles, 
showing the variation of a property of a material or of a piece of 
apparatus when submitted to a gradually increasing influence 
which produces that variation. 

CuHoxine Coim.—A coil of wire wound in such a way as to 
have great self-induction (q.v.). ) 
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Cyoxinc Cort, Air-Core PRrotectinc.—A choking coil with- 
out any iron core, especially designed to protect the transformer- 
secondary from high-frequency currents from the oscillating 
circuits. One such coil is generally put in each lead connecting 
the transformer to the H.F. condenser. Being without any iron 
core, these coils have practically no effect on the low-frequency 
current from the transformer to the condenser, but exert a powcer- 
ful choking effect on any oscillations which may try to reach the 
transformer. 

CircuIT, CLOSED OSCILLATING. A circuit of such a nature 
that oscillations are possible in it, and so constituted that there 
‘s no distinct break of continuity. A spark-gap in series would 
form such a break, but when once the spark-gap is broken down 
by a discharge the circuit becomes a closed one. A condenser 
need not form such a break of continuity, provided its terminal 
plates are not too far apart; but a condenser in which the plates 
are very remote—such as the capacity formed by the wire of an 
aerial as one plate, and the earth as the other—is considered to 
convert the circuit into an open oscillating circuit. 

CircuIT, OPEN OR RADIATING OSCILLATING.—See above. 


CoHERER.—An imperfect contact or collection of such con- 
tacts, so arranged that when brought under the influence of the 
incoming electro-magnetic wave it coheres and allows current 
from a local battery to pass and make some kind of signal. 


Compass, WiRELESS.—A name given to the Marconi-Bellini- 
Tosi direction-finder, by which the bearings of a station whose 
signals are being received can be found by turning a handle over a 
marked scale. Another type of apparatus is known as the Tele- 
funken Compass. 

CommutatTor.—An arrangement of moving or movable con- 
tacts by means of which the direction or path of the current in a 
system can be changed. Thus in a direct-current dynamo the C 
changes the alternating current produced in the armature coils 
into direct current in the leads from the brushes of the commu- 
tator; in the induction coil the C reverses the direction of flow 
of the primary current; in a condenser C the path of the current 
is changed so as to flow through the condensers either in series 
or in parallel, or in some combination of the two. 


CoMMUTATOR, Swiss.-—A particular form of commutator by 
which a condenser battery; can be arranged in various forms of 
series-parallel connection. 
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CONDENSER.—A condenser unit is a system composed of two 
conducting surfaces placed close together and separated by an 
insulator, which is called the dielectric. If these two conductors 
are connected to the terminals of any generator of electricity, 
positive electricity flows into one of the surfaces and negative into 
the other. These charges of electricity affect each other through 
the dielectric, which is put into a state of stress; and the flow 
continues until this stress exactly balances the pressure applied 
by the generator. The condenser is then said to be fully charged. 
For a given impressed voltage or pressure the amount of elec- 
tricity which must flow before this condition is reached varies 
with the size of the plates, the distance between them, and with 
the nature of the dielectric. All these factors, combined into one, 
form what is known as the capacity of the condenser (q.v.). 

CONDENSER, Air.—A condenser in which the dielectric is air. 


Coup.inc.—Is the ratio of the mutual induction between two 
circuits compared with the self-inductance of each circuit. The 
coefficient of coupling of two such circuits is given by 
k=M/¥VL,L,. In a coupled-circuit transmitter it is the coupling 
which governs the interaction of primary and secondary, and the 
consequent formation of two waves of different wave-length, 
given by the formule (Ay ana2)? = A*(1 + «), where X is the wave- 
length of each circuit taken separately, and’, and A, are the two 
wave-lengths produced by the interaction. 

CoupLinG, PERCENTAGE oF.—The fraction representing the 
coefficient of coupling can be put into the form of a percentage 
by multiplying by t1oo. 

CrystaL Derecror.—A form of oscillation detector depend- 
ing on the fact that certain crystals (e.g., carborundum) allow 
current to pass through them more readily in one direction than 
in the other; so that they exert a rectifying effect on a train of 
oscillations, converting the latter into a train of intermittent pulses 
in one direction, which can be stored up in a condenser or made 
to agitate the diaphragm of a telephone. 

Cut-Ourt.—A safety arrangement fulfilling the same function 
as a fuse (q.v.), but not acting by the fusing of a conductor. 
Usually a contact is broken by mechanical means as soon as the 
current reaches a certain value in an electromagnet which controls 
the release of the contact. 

CyMOMETER.—A ‘‘ wave-measurer.’’ See Wave-meter. 


CymMoscope.—A ‘‘ wave-see-er.’’ See Detector. 
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Dampinc.—The process of withdrawing energy from a 
system, which is moving rhythmically, in such a way as to 
reduce, little by little, the amount of its movements. Thus a 
pendulum set swinging freely in air would keep up its motion 
for a long time, but if the bob were made to pass through a 
viscous oil, energy would be taken from the pendulum to overcome 
the friction of the oil and the swings would rapidly become 
smaller and smaller, and finally be extinguished sooner than if 
swinging freely in case of air. Similarly if the pendulum is made 
to do work by driving some clock-work, the swings will rapidly 
die out unless the spring of the clock-work supplies enough fresh 
energy. 

Dampinc Facror.—That part of the expression for the 
logarithmic decrement of an oscillation which is independent of 
the period of the oscillation (vide Decrement). 

DECREMENT, LOGARITHMIC.—A measure of the rate of dying 
down or decay of an electric oscillation under the influence of 
damping. The ratio of the max. amplitude of one swing to the 
max. amplitude of the swing following it is constant, whether 
the swing be the first, second... or last but one; and the 
Napierian logarithm (q.v.) of this ratio is called the Logarithmic 
Decrement of the oscillation. Its value depends on the induct- 
ance, resistance, etc., in the oscillating circuit, and also on the 
period of the oscillation. 

The general practice is to consider the ratio of one maximum 
to the maximum following to it, but certain investigators take 
the ratio of one max. to the next max. in the same direction. 
The decrement per whole period thus obtained is double that of 
the usual decrement per half-period. 

DECREMETER.—A piece of apparatus for measuring the 
logarithmic decrement of an oscillation. The Marconi Decre- 
meter can also be used to measure wave-lengths, capacities, 
inductances and couplings. 

DETEcTOR.—An instrument which shows the presence of 
minute currents, etc. In W, that part of the receiving apparatus 
which converts the received electromagnetic waves into a form of 
energy which can be noted visually or by the ear. Most detectors 
depend on their rectifying (q.v.) action on a train of oscillations, 
for the rectified current will actuate a telephone receiver or a 
relay. 

Dre_ectric.—A medium such as glass, ebonite or air through 
which electrical energy can be transmitted, not by conduction—as 
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in the case of metals-—nor by electrolysis—as in the case of con- 
ducting liquids—but by an electrical strain in the medium. Par- 
ticularly applied to such a medium in connection with condensers 
(q.v.). 

DIELECTRIC Constant.—See Specific Inductive Capacity. 

DIELECTRIC STRENGTH.—The property in virtue of which a 
dielectric is able to stand a powerful electric stress without rup- 
ture. It is measured by the pressure (in volts or some other unit) 
which a thickness of 1 cm. of the dielectric will stand without 
breaking down. 

Dirrraction.—The bending of a ray of waves from its 
normal path in a straight line, on passing ‘‘round a corner ”’ 
(7.e., On passing an opaque obstacle which intercepts part of the 
ray). The amount of diffraction depends on the wave-length, so 
that in light, for instance, a spectrum can be obtained by diffrac- 
tion just as it can be by refraction through a prism; but the rela- 
tion of the amount of diffraction to the wave-length is exactly 
opposite to the relation in the case of refraction (q.v.), for with 
refraction the longer the wave the less is it bent, while in diffrac- 
tion the greater the wave-length the more the bending. 

Direct CoupLinc.—When one circuit is linked to another in 
such a way that a portion of one circuit forms part of the other, 
or in such a way that there is direct electrical connection between 
the second circuit and a point in the first, then these circuits are 
said to be direct-coupled. An example of the first condition is 
provided in the auto-jigger (vide Jigger), in which the inductance 
of the primary circuit is formed of a certain number of turns of 
the secondary circuit. An example of the second case is where 
a lead is taken off from a point in the aerial circuit (q.v.) to the 
detector circuit—as is sometimes done in the case, for instance, 
of a crystal or valve detector. 

DiscHARGER.—That piece of apparatus in the primary 
oscillating circuit at which the spark or arc, as the case may be, 
takes place. 

Disc DiscHAarGER.—A piece of apparatus used by the Marconi 
Co. for the production of regular trains of slightly-damped waves, 
giving a clear musical note in the receiving telephones. 

Duplex TELEGRAPHY.—A system by which each one of a pair 
of stations can send a message to, and receive a message from, 
the other station at the same time. 

EartH CONNECTION, oR ‘‘ Eartus.’’—The connection to the 
upper crust of the earth which in most systems forms the lower 
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extremity of the aerial system (q.v.). Usually takes the form of a 
system of metal plates or wires, or a combination of both, more 
or less deeply buried in the ground near the station. 

ErFIcreNcy.—A measure of the merits of a piece of apparatus 
or of a system, with regard to producing the desired effects with 
minimum expenditure of energy or work. 

Most machines and systems are concerned with the trans- 
formation of energy of one kind into energy of another kind, and 
there is always a certain amount of loss in the actual process of 
transformation. Whatever be the forms of the energy before and 
after the transformation, they can always be reduced to equivalent 
values of foot-pounds and their amounts compared; so that the 
efficiency is measured by the ratio of energy put in to the energy 
taken out. It is clear that the fewer losses there are in the 
process of transformation the greater will be the efficiency. 


ELECTROLYSIS.—The ‘‘ splitting-up ”’ of the molecules of a 
liquid or of a fused solid into positive and negative ‘‘ions’”’ by 
the action of an electric current, these ions moving in opposite 
directions through the liquid until they meet with the solid con- 
ductors which lead the current in to and out from the liquid. To 
these solid conductors (the ‘‘ Electrodes ’*) the ions give up their 
respective charges, with the result that the current appears to be 
conducted through the liquid (the “ Electrolyte ’’) just as if the 
path had been a metal one; but with attendant chemical changes 
which are absent in metallic condtiction. 


ELECTROMAGNETIC THEORY OF LIGHT AND EvLectric WAVES.— 
See Undulatory Theory. 

ErHer.—See Aether. 

FrEQuENcY.—A term used in connection with any form of 
rhythmical motion or rhythmical change, denoting the number of 
complete movements or changes in a given time—usually a 
second. 

FREQUENCY, HIGH AND Low.—The term low frequency was 
originally applied to alternating currents produced by machines, of 
the order of from 25 to perhaps 1,000 periods per sec., while 
the term high frequency was reserved for those very rapid 
currents produced by the discharge of a condenser, and used in 
radiotelegraphy, medical electricity, and elsewhere; such fre- 
quencies being of the order of millions per sec. Now, however, 
with the development of long-distance radiotelegraphy, fre- 
quencies as low as 20 or 30 thousand periods per sec. are being 


Glossary of Terms 423 


produced by condenser-discharge, while, on the other hand, 
alternating-current machines have been designed to give similar 
high frequencies. The line of demarcation, therefore, between 
high and low frequencies has become less definite, but in general 
a frequency measured in tens or hundreds of periods per sec. may 
be calied a low frequency, while one measured in thousands or 
millions per sec. may be called a high frequency. 

FUNDAMENTAL.—The fundamental note, swing, or oscillation 
of a system capable of rhythmical motion or change is the one 
which fits in with the formula giving the time-period of the system 
in terms of those of its properties which affect that period. Thus 
in an electrical oscillating circuit the time-period is fixed by the 
amount of inductance, capacity, and resistance in the circuit, and 
the fundamental wave of such a circuit would be a wave of that 
time-period. | 

Such a circuit, however, is capable of resonance to certain 
other waves, called ‘‘ Harmonics,’? whose frequencies bear a 
certain definite relation to that of the fundamental. 

Thus in radiotelegraphy the first harmonic of an aerial has a 
frequency three times as great as that of the fundamental; the 
second harmonic, five times as great, and so on. 


Fuse.—A short piece of conducting material, usually in the 
form of a wire or strip of metal with a low fusing-point, intro- 
duced in series with an electric circuit. If the current in this 
circuit rises for any reason above a certain safe value, the con- 
ductor melts and thus breaks the circuit, preventing the excessive 
current from doing damage to the apparatus. Vide ‘‘ Cut-Out.’’ 

GALVANOMETER.—An instrument for indicating and measur- 
ing an electric current (usually of small magnitude). 

GALVANOMETER, STRING OR EINTHOVEN.—An exceedingly 
sensitive galvanometer, suitable for indicating received signals in 
wireless, in which the moving-part is a fine stretched conducting 
string. 

Harmonic.—See Fundamental. 

Harmonic Curve.—See Sine-wave. 

Hi1GH-FREQUENCY ALTERNATOR.—See Frequency, High and 
Low. 

HIGH-FREQUENCY REsIstaNceE.—The resistance offered by 
conductors to the passage of high-frequency currents. Owing to 
the fact that such currents confine themselves to the skin of the 
conductor, a much smaller amount of material is provided for the 
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passage of the current than would be the case for a continuous 
current, which distributes itself uniformly throughout the whole 
cross-section of the conductor, or for a low-frequency current, in 
which distribution is not uniform but equivalent to leaving only a 
small central portion inactive. The high-frequency resistance of a 
conductor is therefore considerably greater than its ordinary 
resistance. 

Hysreresis.—A ‘‘lagging-behind’’—the lagging of an 
effect behind the cause producing it; generally due to friction of 
some kind, molecular or otherwise. 


Particularly applied to the lagging of the magnetisation of a 
substance such as iron behind the magnetising force, by which tne 
magnetising force may reach its maximum value some time before 
the resulting magnetisation reaches its maximum, and, on the 
other hand, the iron may still have some magnetism left when the 
force producing it has been reduced to zero. 

Similarly, the stress in the dielectric (q.v.) of a condenser (q.v.) 
lags behind the changes of electrical pressure producing the stress. 
In both these cases, if the cycle of change is repeated many times 
per second, the molecular friction producing the hysteresis results 
in the production of heat. 

INDUCTANCE.—The property of an electric circuit, by virtue 
of which it tends to oppose any change in the value of the current 
flowing therein, the opposition being effected by the production of 
an electromotive force in such a direction as to lessen the change 
producing it. 

Inductance is thus comparable with inertia in mechanics, 
which tends to oppose any change in the motion of a body, and 
produces a force in such a direction as to lessen the change. 

The effect of inductance on an alternating current is to cause 
the current to lag behind the-electromotive force. 

In conjunction with capacity (q.v.) inductance forms an 
important factor in the production of oscillations. 

INDUCTANCE (concrete sense).—A circuit, or part of a circuit, 
designed so as to have considerable inductance, and made use of 
for that property, is known as an inductance coil, or an 
inductance. 

Inpuction Cort.—A piece of apparatus which makes use of 
the phenomena of induction to transform continuous current of 
comparatively low voltage to an intermittent current of high 
voltage. 
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Inpuctive CoupLinc.—When two circuits are linked together 
in such a way that there is no direct electrical connection between 
them as in the case of direct coupling (q.v.), the only linking being 
provided by the mutual induction between the circuits, they are 
said to be inductively coupled. 

INTERFERENCE.—The inter-action of two waves of different 
frequencies, or of two waves of the same frequency but different 
phase, acting in the same circuit; resulting in the formation of 
points called ‘‘ Nodes ’’ where the resultant energy is zero, and 
‘‘ Antinodes,’’ or ‘ Loops,’’ where it is at a maximum. This 
phenomenon is particularly obvious in acoustics, and can be 
demonstrated beautifully in light; but it is also of great import- 
ance in radiotelegraphy. See also Loop. 

INTERFERENCE (IN RECEPTION).——The introduction of undesired 
signals, either from other stations or from atmospheric discharges, 
into a receiver which is engaged in the reception of a message. 

INTERRUPTER.—An arrangement for breaking up a continuous 
current into a succession, more or less rapid, of pulses. Used 
particularly in connection with the induction coil (q.v.). Has 
various forms, of which the commonest is the hammer-break, in 
which the current itself provides (through its magnetising powers) 
the force required for working the interrupter; the electrolytic 
interrupter, in which the current interrupts itself by forming and 
breaking-down, in rapid succession, globules of insulating gas at 
a finely pointed electrode (see Electrolysis); and the mercury, or 
turbine, interrupter, driven by an electric motor, in which the path 
of the current along a jet of mercury is constantly being cut 
through by a rotating toothed plate. 

‘Iontsation.—See Electrolysis. In a liquid which conducts 
electricity, some at least of the molecules are normally split up 
into their constituent ‘‘ ions ’’ and there is a constant interchange 
of partners going on between the ions of one molecule and their 
neighbours. When, therefore, an electromotive force is applied, 
tending to force a current through the electrolyte, none of this 
force has to be applied in order to break up the molecules into 
their ions. However small, therefore, this force may be, it will 
always have ions at its disposal to carry the current, though the 
magnitude of the current will depend, of course, on the magnitude 
of the E.M.F. applied. So the smallest difference of potential will 
always force a small current through an electrolyte; and an 
electrolyte is in a permanent state of “ ionisation.’’ When, how- 


_ €ver, we have to deal with conditions through a gas, the condi- 


426 Year-Book of Wireless Telegraphy and Telephony 
AAO eRe ew ee ee 


tions are different. A gas, like a liquid, can only conduct through 
the medium of ions, and in gas under ordinary conditions—air, 
for instance, in a spark-gap before a discharge—there is practically 
no ionisation. Air under such conditions behaves, therefore, as 
an insulator, and the potential difference has to reach a very high 
value before the molecules break up into ions and allow the spark 
to pass. The current, passing in the form of a spark, produces a 
great amount of ‘“‘jonisation,’? and the resistance of the gap 
becomes quite low. 

Jiccer.—A special form of potential transformer designed for 
high-frequency (oscillating) currents. 

Jiccer, TransmittTinc.—The oscillation transformer used in 
the transmitting apparatus for transferring the energy of the 
primary circuit to the aerial circuit. The comparatively low 
potential of the primary current is transformed to a potential 
which increases up the aerial and reaches a very high vaiue at the 
free insulated end of the latter. 

Jiccer, Recervinc.—The oscillation transformer used in the 
receiving apparatus for transferring the energy collected by the 
aerial circuit to the detector circuit. 

Key, MAnipuLaTinc KEY, OPERATING Key.—The instrument 
which, worked by the hand of the operator, causes the transmitter 
to send out signals in the form of the Morse Code. 

Key, HiGH-TENSION TRANSMITTING.—An arrangement by 
which the transmitting circuit is made and broken by a switch in 
the high-tension leads of the transformer, controlled by the ordin- 
ary manipulating-key. Usually the primary current is made and 
broken for signalling purposes, but on large stations, where the 
primary current is too large to control by a key with ease and 
rapidity, the H-T key is employed, since the high-tension currents 
are smaller. 

Lamp, Tuninc.—A small, low-voltage incandescent-filament 
lamp arranged so that it can take a small fraction of the oscillating 
current induced in the earth-lead of the transmitter. The amount 
of glow produced in this lamp when the transmitter is in action 
is an indication of the total current in the earth-lead, and as this 
depends on the accuracy of syntonisation between the primary and 
secondary the lamp can be used for the purpose of tuning these 
circuits; for if both an increase and a decrease in the wave-length 
of the aerial circuit produce a less brilliant glow the two circuits 
must be in tune. 
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LEYDEN Jar.—A modification of the original form of the first 
condenser (q.v.) ever discovered. Still used sometimes on account 
of its simplicity and strength. It consists of a glass jar with its 
bottom and part of its sides covered inside and outside with tin- 
foil, connection with the inside foil being made by a rod passing 
through the stopper and spreading out in the interior of the jar in 
the form of wire springs which press against the tin-foil. 

Loop oF POTENTIAL (ALSO CALLED ANTI-NODE OF POTEN- 
TIAL).—A point of maximum potential in a circuit or portion of a 
circuit along which the potential is gradually rising or falling. 
When an oscillation travels up an aerial, it is reflected back from 
the free insulated end, and the reflected wave, interfering with 
the original wave (see Interference) produces what is called a 
stationary wave in the aerial. This results in a production of 
different values of potential at different points along the aerial 
circuit, the value of the potential increasing and decreasing in the 
form of a wave-curve along the circuit. If the circuit is vibrating 
to its fundamental (q.v.), the potential starts with a zero value 
at the earth connection and increases all the way along the aerial 
till it reaches a maximum at the free end. If it is vibrating to a 
harmonic, there will be one or more points along the aerial circuit 
where the potential is zero. These points, together with the zero 
point at earth, are called the nodes. of potential, and their anti- 
theses, the points of maximum potential, are called the anti-nodes 
or loops of potential. Whether the aerial circuit is vibrating to its 
fundamental or to a harmonic, if it is vibrating freely it will always 
have a node of potential at the earth and an anti-node or loop at 
the free end. A node of potential is also an anti-node of current, 
and vice versa. 

Macnetic Detector, Marconi’s.—A_ detector (q.v.) of 
oscillations depending on the effect of these on the hysteresis (q.v.) 
of soft iron. 


Macnetic Key, Gray’s.—An instrument used in conjunction 
with the ordinary key (q.v.) to facilitate the use of the latter when 
dealing with fairly large alternating currents. The contacts of 
the magnetic key short-circuit those of the hand key directly this 
is pressed, and only break the short-circuit when the alternating 
current is passing through its zero value. Hence the damage 
which might be done to the contacts owing to arcing is avoided. 


Mast, STEEL SEcTIONAL.—A type of mast built up of hollow 
steel sections of semi-circular shape, after a system which enables 
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it to be erected to great heights, such as 450 ft., without the use 
of any kind of scaffolding. 

MicROPHONE.—A sound-magnifier, by which very faint 
sounds, such as those produced by a fly’s feet, can be rendered 
audible, or by which comparatively loud sounds—such as those of 
a person speaking into a telephone-—can be made to produce 
greater effects than would otherwise be the case. 

MICROMETER SPARK-Gap.—A term given in radiotelegraphy to 
a small, delicately adjustable spark-gap, used as a protecting 
device for receivers, etc., to protect them against atmospheric 
discharges and other undesired influences. Somewhat similar in 
action to the earth-arrester (q.v. under Arrester). 

Morse INKER.—An apparatus for recording the short and 
long signals of the Morse Code in the form of short and long ink- 
marks made by an inked wheel on a travelling strip of paper. 

MuLTIPLE TRANSMISSION AND RECEPTION.—A system by 
which one station can send two or more messages simultaneously 
to two or more other stations, or receive similarly from them. In 
conjunction with duplex (q.v.) it enables a station to receive 
messages from two or more stations, while at the same time send- 
ing messages to them. 

NaPIERIAN LocaritHMs.—A scientific system of logarithms to 
the base ¢«, whose value is 2°7183 approx. Also called Hyper- 
bolic or Natural Logarithms, in contra-distinction to the Logs to 
base 10, which are termed Common or Brigg Logs. 

Nope.—See Loop. 

Non-inpuctIvE SHuNntT.—A shunt (i.e., an alternative path) 
of such a nature as to possess little or no inductance. Often made 
by doubling an insulated wire into a loop, and treating the double 
wire thus formed as one wire, which is then wound into a small 
coil beginning at the looped end. 

Norte Tuninc.—Syntonisation of the receiver to the frequency 
of the wave-trains instead of to the frequency of the waves them- 
selves. The rapidity with which one train follows the other deter- 
mines the note of the sound produced in the receiver, which may 
by various methods be made sensitive to one particular note in 
preference to others. 

OscILLATIONS, ELEcTRic.—Alternating currents of high fre- 
quency (q.v.) such as are produced by the discharge of a condenser 
through a circuit whose resistance does not exceed a certain value 
in comparison with the inductance and capacity. 
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OSCILLATIONS, FREE AND Forcep.—An oscillation is said to 
be ‘‘ free ’? when the circuit in which it takes place is suited to 
it, i.e., when the oscillation has the same frequency, on its own 
account, as that of the fundamental (q.v.) or of one of the har- 
monics (q.v.) of the circuit. It is said to be ‘‘ forced’? when the 
circuit in which it takes place is not suited to it. 


PeR1IoD.—The period of any system undergoing rhythmical 
change signifies one complete cycle of change, at the end of which 
the system is ready to start again on a cycle similar in nature and 
sense (or ‘‘ direction ’’). 

PERIopIc TimE.—The time taken by one complete period. 

"PuasE.—An alternating or oscillating current, in performing 
a complete alternation or oscillation, passes through two complete 
series of changes, each of the two series being of the same nature 
(though not necessarily of the same magnitude), but in the opposite 
sense, or, as it is commonly spoken of, in the opposite direction. 
The phase of such a current at any moment of time denotes what 
part of the two series of changes has been reached by the current 
at that instant. 


PLAIN AERIAL.—An early form of transmitter in which the 
spark-gap producing the oscillations was placed directly in series 
with aerial and earth, so that the only condenser in which the 
energy of the transmitter could be stored was the capacity of the 
aerial to earth. 


Similarly, the term is sometimes applied to the receiving 
circuit when the detector is placed directly in series with the 
receiving acrial and earth. 

POTENTIOMETER.—An erroneously-named piece of apparatus 
used for a delicate adjustment of potential between two points. 
Consists essentially of a high resistance put ‘‘ in shunt ’’ across a 
source of current, a sliding-contact being provided from which a 
lead can be taken off from any point along the potential gradient 
produced along the resistance. 


ProTectinG Devices.—Arrangements by which it is ensured 
that apparatus shall not have its insulation, etc., damaged, or its 
working interfered with, by undesired influences from other cir- 
cuits or elsewhere. Examples of such influences are: atmospheric 
discharges and induced currents from the transmitter, in the case 
of receiving apparatus; the same induced currents, and oscillations 
conducted back from the high-frequency circuits, in the case of 

ZE 
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transmitting apparatus. See article on ‘‘ The Marconi System ”’ 
in this volume. 


QUENCHED SPARK.—A form of spark which, owing to the 
nature of its discharger, extinguishes itself rapidly after allowing 
a few oscillations to pass. 

QUENCHED SPARK SysTEM.—A system of transmission using a 
quenched spark in the primary circuit. The object aimed at is 
that as soon as the primary circuit has given up all its energy to 
the aerial circuit, the spark becomes extinguished, so that there is 
no longer a closed-circuit primary to re-act on the secondary, thus 
producing two frequencies in the circuits. 

RapiaTION.—The transference of energy, whether in the form 
of light or heat, or in that form which is utilised in wireless tele- 
graphy, by electromagnetic waves through the ether. See 
Urdulatory Theory. 

RADIATION RESISTANCE.-—The rate at which the oscillations set 
up in a circuit decrease and die away depends on the losses 

xperienced by each oscillation. (See Damping and Decrement.) 
These losses are made up of losses due to the production of heat 
in the circuit, owing to the resistance of the latter, and losses due 
to the transference of energy to other circuits. 

In the case of an aerial the losses are made up of the 
heat-losses in the aerial and earth—‘‘ joulean losses ’’—and 
the losses due to the radiation of energy in the form of etheric 
waves. If the power of radiating were removed from the aerial, 
the decrease in damping caused by the removal of radiation losses 
could be made up for by adding more resistance to the aerial 
circuit, thus increasing the joulean losses. 

The amount of resistance which would have to be added in 
order to bring up the total losses to their old value is clearly a 


measure of the radiating powers of the aerial, and is called the 
Radiation Resistance. 


RECTIFIER.—An apparatus for converting alternating or oscil- 
lating currents into continuous current, or into pulses of uni- 
directional current. 

REFRACTION.—A change in direction of a wave of any kind 
brought about by its entering a medium in which its velocity is 
different to the velocity in the medium which it is leaving. If the 
wave enters the second medium in a direction normal to the surface 
of demarcation between the two media, the direction 
of the wave is unchanged, but if it enters at an angle to the sur- 
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face, it is bent or refracted either towards or away from the normal 
at the point of entry, according as the second medium gives a 
lower or higher velocity than the first—e. g-, a ray of light enter- 
ing a glass prism. 

ReLay.—An apparatus by means of which a current, too 
small to perform the required work, is made to turn on and off 
a larger current, which performs the work under the control of the 
small current. 

RESONANCE.—The production of vibrations in a body or a 
circuit by the action of a periodic force which has the same period 
as the natural period of the body or circuit. Under these con- 
ditions, the series of impulses produced by the periodic force, 
following one another in regular succession, find themselves so 
“fitting in ’’ with the effects produced by their predecessors that 
one impulse helps and strengthens the other. 

See Fundamental, Period. 

Room, OPERATING.—The room in a radiotelegraph station 
wherein the telegraphist or operator works in sending or receiving 
the messages. 

Room, TRANSMITTING.—The room containing the actual 
transmitting apparatus, the operation of which is controlled from 
the operating room. 

Root-MEan-SguarRE Vatuge.—R.M.S. value of an alter- 
nating or oscillating current is the value given by the square root 
of the sum of the squares of the successive values of the current 
throughout the half-period. 


In a current of strict sine-wave shape (sinusoidal current) the 
R.M.S. value is equal to the maximum current multiplied by 
‘707. The R.M.S. current is also called the Effective Current. 

The above also applies to the R.M.S. value of Potential. 

RunMkorrFF Coit.—The name given to the original induction 
coil for the production of small currents of very high voltage from 
larger currents of low voltage. The ancestor of the ‘ trembler ”’ 
coil used for motor-car ignition purposes. 

SELECTIVITY.—The property of a receiving apparatus by 
virtue of which it can select or pick out the waves from the 
station which it wants to ‘‘ receive,’’ to the exclusion of all other 
waves from other stations or from the atmosphere. 

SELF-INDUCTION.—The self-induction of a part of a circuit in 
which an alternating or oscillating current is flowing, is the effect 
produced on the current by its own action on that part of the 
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circuit, due to the inductance (q.v.) inherent in that part from 
its nature and shape. 


SHocK-EXCITATION.-A name given to the method of exciting 
oscillations in the aerial circuit by a sudden and very short trans- 
ference of energy from another circuit. See Quenched Spark. 

Syunt.—An alternative path for an electric current. 


SINE-WAVE, SINUSOIDAL Wave.—A wave of such a kind that 
the rhythmical changes which constitute it can be represented by 
a particular form of smooth curve known as a sine-curve; the 
characteristic of this being that the values represented by different 
points on the curve are always proportional to the sines of an 
angle which is increasing uniformly throughout the period and 
which is proportional to the times at which those points on the 
curve are reached. In other words, the ordinates of a sine-curve 
are proportional to the sines of an angle which is itself propor- 
tional to the corresponding abscisse. 

The sine-curve is also known as a Harmonic Curve. 

The alternating current from certain alternators approaches 
very nearly to a perfect sine-wave; oscillating currents as a rule 
are not sinusoidal. 

Sxin-ErrecT.—See High-frequency Resistance. 

Spark-MICROMETER.—A tool or instrument for the accurate 
determination of the length of a spark-gap. (c.f. and contrast 
Micrometer Spark-gap.) 

Sprciric InpucTIVE Capacity.—The S.1.C. of a medium is 
the ratio of the capacity of a condenser, having the medium as a 
dielectric, to the capacity of the same condenser with air as the 
dielectric. 

STARTER, Moror-.—An arrangement of resistances and con- 
tacts for regulating the entry of current into the field- and 
armature-coils of a motor when starting up from rest; usually 
including also arrangements by which the current is cut off 
entirely when anything abnormal takes place in the circuit. 


SynTONY AND SYNTONISATION.—The adjustment of one circuit 
to another, or of one transmitter taken as a whole to one receiver 
taken as a whole, in such a way that the time-periods are the 
same throughout the system; so that waves possessing a time- 
period different to this will produce little or no effect on the 
system. (See Oscillations, Free and Forced ; Resonance; Period, 


and Selectivity.) 
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Taprer.—A small vibrating hammer used for restoring cer- 
tain forms of coherer (q.v.) to a condition of non-conductivity on 
the cessation of signals. 

TELEPHONE-SHORT-CIRCUITING-CONTACTS.—-An arrangement of 
two small platinum contacts mounted on the same base as the 
manipulating key (q.v.) and so disposed that the action of press- 
ing this key automatically Closes these contacts. The contacts 
are connected directly across the leads to the telephone receiver, 
with the result that when the key is pressed in order to send 
out a signal from the transmitter they short-circuit the telephones 
a little before the actual key-contacts close and the signal is sent. 

In conjunction with the arrester (q.v.) this arrangement 
enables the operator to keep the telephones on his head while in 
the act of transmitting, without experiencing the troublesome 
noises which would otherwise be induced in the telephones. 

TELEPHONE TRANSFORMER.—A small transformer used in con- 
nection with a telephone of low resistance in conjunction with a 
high-resistance detector such as the valve or crystal (q.v.). 

TELEPHONE CONDENSER.—A condenser, usually variable in 
three steps, placed in shunt across the telephone receiver. Suit- 
able adjustment of this condenser improves the quality of the 
sound produced by the signal, rendering it more audible and more 
distinguishable from atmospherics. 

Train or Waves.—The group of oscillations sent out from 
the aerial at every discharge of the primary circuit. The number 
of waves in a train obviously depends on the decrement or rate 
of decay; while the number of trains per second determines the 
nature of the musical sound received by the ear—i.e., the fre- 
quency or pitch of the note. 

TRANSFORMER.—Usually refers to a potential transformer— 
i.e., an apparatus for changing a current of electricity at one 
potential or voltage into a current at a different potential or 
voltage. A ‘‘ step-up ’’ T converts the current toa higher voltage, 
a ‘‘ step-down ’’ T to a lower voltage. 

Transformers may take the form of a piece of machinery with 
a rotating armature, but the word is usually applied to the 
‘‘ static ’’ transformer which has no moving part and which 
depends on the use of alternating current (q.v.). The induction 
coil is a form of static transformer which works with direct cur- 
rent split up mechanically into pulses of uni-directional current; 
or it can be used with alternating current by suppressing the 
interrupter (q.v.). 
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TREMBLER.—A particular form of interrupter (q.v.) resemb- 
ling a hammer-break on a small scale, and largely used on small 
induction coils such as are employed for motor-ignition purposes. 


TuNER, Mu.tip_e.—A piece of apparatus brought out by the 
Marconi Co. and in general use at all their ship-stations and 
elsewhere. It is used in conjunction with the Magnetic Detector 
(q.v.) and, when thus combined, provides in a compact and con- 
venient form a complete receiving apparatus, with al! the require- 
ments and niceties for accurate syntonisation and selectivity, 
together with the power of rendering the system non-selective at 
will, so as to be on the ‘“‘ look-out ’’ for any possible signals. 


Tuninc.—See Syntony. Also see Note-Tuning. 


Tuninc, Frat AND SHARP.—Tuning is said to be sharp when 
a small change of time-period in a circuit produces a marked effect 
on the strength of the currents which are being imposed on the 
circuit, and flat when this is not the case. 


Unpampep Waves.—A train of undamped waves 1s one in 
which the amplitude of each successive wave is equal to that of 
the wave preceding and following it. Such a train, therefore, has 
no tendency in itself to decay and die away, and its decrement 
is zero. 

A truly undamped wave should have a pure sinusoidal form. 


UNDULATORY THEORY, OF LIGHT AND OTHER Rap1aTIoN.—The 
theory which forms the basis of modern ideas with regard to light, 
heat, and electric phenomena. 

In its original form, and applied to light, it was suggested 
in the seventeenth century by Huyghens, who maintained that 
light consisted of waves of some sort starting out from the 
luminous body. The whole of space was supposed to be filled with 
an imponderable, unsubstantial substance, which nevertheless had 
to. possess perfect elasticity; and the luminous body, by the vibra- 
tions of its atoms, was supposed to send out waves of vibration in 
all directions through this substance, one atom of which would 
hand on its vibration to the next, and so on. This idea, though 
it explained all the known phenomena of light, led to certain 
difficulties; for if the atoms of the luminiferous zther—as this 
all-pervading substance was termed—were actually set into motion 
by the waves, certain results would be produced which are con- 
trary to known facts. 

The theory as it stood was modified by Clerk Maxwell and 
extended by him to foreshadow the actual discovery of the waves 
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now used in radiotelegraphy. According to his theory—known 
as the Electro-magnetic Theory of Light and Electric Waves—the 
vibrations consist not in the change in position of the ether 
particles, but in a periodic alteration of the electrical and mag- 
netic condition of the ether. 

The theory, thus modified, has none of the old objections, 
and it has been supported by every fresh discovery which has been 
made since it was adopted. It led, for instance, to the discovery 
by Hertz of the electric waves which were the small forerunners 
of those now used for Marconi telegraphy. 

Summed up, the theory states that the ether conveys every 
kind of radiation with the same speed in the form of periodic 
electro-magnetic changes in the condition of the ether from point 
to point; that the kinds of radiation include light waves of every 
colour, radiant heat waves, the waves which affect the photo- 
graphic plate, and the waves used in Marconi telegraphy, and that 
these different waves, through producing such diverse effects, only 
differ from one another in the time taken for a complete period. 

The theory of electrons, more modern still, agrees with the 
older theory and defines more precisely what is meant by the 
electro-magnetic changes. 

VALVE, VACUUM, OR FLEMING VALVE.—A form of detector 
depending on the fact that in an exhausted vessel the space 
between a glowing filament and a cool, insulated conducting 
surface near it will allow current to pass from the cool surface 
to the filament, but not in the reverse direction. That is to Say, 
the filament is continually sending off negative electrons, which 
will therefore serve to conduct electricity in the negative sense 
from the filament to the surface, but not vice versd. Asa result, 
such an arrangement can be used as a rectifier (q.v.) for received 
oscillations, and thus as a detector (q.v.). 

Waves, WAVE-MOTION, Wave THEORY.—See Undulatory 
Theory, etc. 

WAVE-LENGTH.—The actual distance between any point in 
a wave and the corresponding point in the wave inimediately 
following or preceding it, in the same train. 

WaAVE-METER.—An instrument for measuring the wave- 
length and frequency of an electro-magnetic wave. 

X.—The name given to signals generated by atmospheric 
disturbances or changes in the earth’s magnetic condition. 

X-STOPPERS.—Arrangements for eliminating the effects of 
atmospheric disturbances on the receiving circuits. 
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USEFUL DATA 
WEIGHTS AND MEASURES 


AVOIRDUPO!IS WEIGHT. 


French 
drachms. oz. Ibs. qrs. cwts. ton. grammes, 
I = :0625 ='0039 =:000139 ='000035 =*00000174 = 1°771846 
16: =F =°0625 ='00223  =000558 =-000028 =28°34954 
250=16 =1 ='0357 ='00893 ='000447 =453°59 
7168 =448 =28 =1 ='25 =°0125 =12,700 
28672 =1792 =II2 =4 — i ='05 = 50,802 
573440 =35840 =2240 =80 =20 =F =1,016,048 
Troy WEIGHT. 
French 
grains. dwts. OZ. Ib. grammes. 
l= °04167= 00208= -0001736 = "0648 
24 =1 = 05 = "004167 = 1°555 
480 =20 =F = :0833 = 31°1035 
5760 =240 =12 =I = 373'242 
7000 grains troy =1 Ib. avoirdupois. 
175 lbs. troy =144 Ibs. avoirdupois. 
Ibs. avoirdupois xX 1-2153 =Ibs. troy. 
Ibs. troy x +*82286=lbs. avoirdupois. 
Lone MEAsuRE. 
French 
ins.. feet. yards. fath. poles. furl. mile. metres. 
I =:083  =:02778 =:0139 =:005 =*000126 =:0000158 = "0254 
ig=z ='333 ='1667=-0606 =-00151 =-0001894 = 3048 
36=3 We =°5 ="182 =+00454 =-000568 = Q144 
72 =6 =2 eT ='364 ="009I =-001136 = 1°8287 
198=164 =5} =gh =I ='025 ='003I25 = 5:0291 
7920=660 +=220 =r110 =A0N 7 =*I25 =) 2OT‘56 
63360 =5280 =1760 =880 =320 =8 9 =1609°315 
MEASURE OF CAPACITY. 
pints. gall. peck. bushel. quarter. wey. astu eo) Cup i. litres. 
T =*125 ='0625 ='01562 =:00195 =+00039 =000195 = ‘O2) | = 5676 
ew Te ="I25 9 ='0156 ='00312=00156 = ‘1604= 4°543 
1@=2 +I =°25 = "03125 ="00625 ="00312 = +3208= 9:082 
O4=8 4 7 ="I25 9 ='025 =0125 = 1':283 = 36°32816 
512=64 =32 = = =~ ie) Sine =10'264 = 290°625 
2560 =320 =160 =4o0 ef, ak =°5 =51°319 =1453°126 
5120 =640 =320 =80 =10 =2 =I =102'64 =2906:25 


I gallon in wine, ale, or dry measure 
=277% cubic inches =-16 cubic foot 
=10 lbs. of distilled water = 
Cube feet x 6:2355 =gallons. 
Cube ins. xX -003607 =gallons. 
1 bushel =2218-19 cube inches =1°28 cube foot. 
Cube feet =-78 =bushels. 
Cube ins. X -00045 =bushels. 


APPROXIMATE VALUES OF BRITISH & FRENCH MEASURES 
LINEAR. 

One millimetre (‘oor metre)=‘o4 inches, or +0inch, or two- 
thirds of 7s inch, or giz inch nearly. 

One centimetre (‘oro metre) =*4 inches, or 345 inch nearly. 

One decimetre ("100 metre)=4 inches nearly (exactly 3H 
inches). | 

One metre = 3°28 feet=3 feet 3 inches and % (all buts+,inch) 
= 40 inches nearly (,4,or 1°6 per cent. less). 


446  Year-Book of Wireless Telegraphy and Telephony 


To convert metres into inches, multiply by 40. 

To convert metres or parts of metres into yards, add +4. 

One kilometre (1,000 metres) is about & mile (it is o°6 per 
cent. less). 

One inch is about 25 millimetres (exactly 2574). 

One yard is}$of a metre. Thus 11 metres are equal to 12 
yards. 

One inch is about 2} centimetres (exactly 2°54). 

To convert inches into metres, divide by 40. 

One mile is about 1% kilometres (it is 1 per cent. less). 

AREA. 

One square centimetre is about gs part of a square inch, or 
"155 square inch. 

One square inch is 6°5 square centimetres. 

One square metre contains nearly 11 square feet, or nearly 
14 square yards. 

One square yard is nearly 7 of a square metre. 

One acre is over 4,000 square metres (it is about 1°2 per cent. 
more). 

One square mile is nearly 260 hectares or metrical acres 
(10,000 square metres). It is about 0°4 per cent. less. 

VOLUME. 

One cubic yard is about $ cubic metre (it is 2 per cent. more). 

One cubic metre is nearly 14 cubic yards (it is 13 per cent. less). 

One cubic metre is nearly 354 cubic feet (it is ‘05 per cent. less). 

One litre is over 12 pints (it is 0°57 per cent. more). 

One gallon contains above 4} litres (it holds about 1 per cent. 
more). 

One kilolitre (a cubic metre) holds nearly 1 ton of water at 
62° Fah. (1% per cent. less). 

One cubic foot contains 28°3 litres. 

WEIGHT. 

One gramme is nearly 15} grains (about 4 per cent. less). 
t lb. at London= 445,000 dynes. 

One kilogramme is about 23 lbs. (about 4 per cent. more). 

One thousand kilogrammes, or a metric ton, is nearly one 
English ton (about 1% per cent. less). 

One hundredweight is nearly 51 kilogrammes (2 per cent. less). 

One kilogrammetre is=7°233 ft. lbs. 

One foot pound="138 kilogrammetres. 

The Cuary, in Lanp MEASURE, is subdivided into 4 poles or 
perches (each of 5$ yards) and 100 links (each of 7°92 inches). 
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Statute 
; Inches. Feet. Yards. Miles. Metres. 
Chain, 792 66 22 as 20°11662 


A FATHOM is six feet. 

In approximate work the fathom is taken as ;,4,5, or ‘oo1 
nautical mile. 

The GroGRAPHICAL, NauTicaL, or SEA MILE, or NAUT, 
depends on the dimensions of the earth, which are known 
approximately only. The following are estimates of its value :— 


Statute 
Feet Mile Metres 
nearly. nearly. nearly. 


Mean length of one minute of 
longitude at the equator; ; g 
being the nautical mile by iil stl Nits 
Admiralty Regulation. . . 


Mean length of one minute of! 
iniden SUED awa ati thet dig Kg 6,076 TbO8 1,852 
One telegraph naut. = 2,029 yds. 6,087 1°1528 1,855°3 


The nautical mile is sometimes subdivided into 10 cables and 
1,000 fathoms; the fathom thus obtained being about ,4 part 
longer than the common fathom. 

The French neud = British nautical mile. 

A LEaGugE is three nautical miles. 

A Knot is a velocity of one nautical mile per hour = 6,086 feet 
per hour. 


MEASURES IN WHICH GEOGRAPHICAL DISTANCES ARE 
EXPRESSED IN VARIOUS COUNTRIES 


Length Miles, etc., 

in English English English _ of different 

Yards. Miles. Miles. Countries. 
Arabia re os. Mile. saa -» 2,148 I00 = 122-04 and 100 = 81°93 
Austria He vs Male he sy sat TOT 26 do. 575°34 3 do. 17°38 
Bohemia .. ak ler... ad VaheeO, har do. 575°96_——i,, do. 17°36 
Brabant eis .. League AS, ae 0,076 do, 345°22 ie do. 28°96 
Burgundy .. -- League sis yO ,LOs do. 351°66 Ns do. 28°46 
China Lik SCH 6 RO ye iy 632 do. 35°91 Ri do. 278°48 
Denmark .. -- Mile .. i, Bee | LOsed do. 468°41 ad do. 21°35 
England she “. Mile .: Ae SY RLY cae, do. 00°00 Bi do. I00*00 
Fianders a aia League és ve 1 6,864 do. 390°00 im do. 25°04 
France a -. Kilometre... eh Bin gloro-) do. O27 TORN do. I61*02 
Hamburg .. «Mile. 4, ad Ae Sereyys do. 468+41 rf do. 21°35 
Hanover 0 AA Mile ay nA oe tend SSG do, 656°76 * do. 15°22 
Hesse eis -» Mile ., AS nO. 5 Ay. do. 599°26 i do. 16°68 
Holland Ay eles se ae yO, LOT do. 460°28,, do. 21972 
Hungary .. ». Mile .. she LOSE TS do. 517°78 y do. Ig*3I 
Italy ve -- Mile .. af wat 2025 do. II5°05 3) do. 86°91 
Norway he Are i lt hae i ELBE WNe es do. 70183 ey do. 14°25 
Portugal... .. League ye eT hehehe Aste, do. 384°09 | | ,; do. 26°03 
Prussia ut svebieMiile Whe ai sah OsZ 37. do. 480°68 do. 21°37 
Rome ae avai NEVE BLO 5 Hy, eh WE ORS, do. O25 Oh), do. LO8+1E 
Russia oh .. Verst nM Seite ls COT, do. Goro do. 150°8r 
ehxony ay a at As se ae 91995 om 56278, Sih tae8 
ilesia A As Hes ve a 083 0. 02: : 0. 24°84 
Spain i si eyes Legua of 7,416 do. yet: i do. 23°73 

‘ ,000 Varas 
Spain oe sie ene Legua of 5,000 4,635 do. BARISAN ie. do. 37°97 
as 

Swabia Pe ou Mile), i +. 10,126 do. 563°35 i, do. 17°38 
Sweden He -» Mile .. Ne 16h DEj700 do. (SG Ny ay PN a do. 15°04 
Switzerland .. +. || Mile... a DWP OLS :2 do, 520°05 ie do. 19°23 
Turkey Ne -» Berri ., Me Me se vt 2 do. LOSE NEY do. 96°88 
Tuscany... -» Mile .. he IN ISOOS do. AN? 102°72  ,, do. 97°34 
Westphalia .. oe, Mile’)... Sie oe 12,151 do." 690°39 —,, do. 14°48 
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CONTINENTAL WEIGHTS AND MEASURES WITH THEIR 
ENGLISH VALUES. 


The Metric System of Weights and Measures, with trifling 


variations of denomination, has been adopted in the following 
countries :— 


AUSTRIA GERMANY ITALY SERVIA 

BELGIUM * GREECE NORWAY SPAIN 

DENMARK HOLLAND PORTUGAL SWEDEN 

FRANCE HUNGARY § ROUMANIA SWITZERLAND 
§ TURKEY 


(3 Centimeétre = 0°3937 inch. 

1 METRE = 39°3701 inch=3°28 feet=1°093 yard 
1 Kilométre = 1093°6 yards=0'62137 mile. 

1 Milligramme o°015 grains troy. 

1 GRAMME 


Linear Measure 


15°43 9 %9 
Weight) 1 Kilogramme = 2°205 lb. avoirdupois. 
1 Quintal métrique= 100 kilogramme=220°5 5, i 
1 Tonneau = 1000 a = 2205 ms 


Measure of Capacity ... 1 LITRE=1°75 pint. 


ts * In Greece the following weights may be used : 
1 Oke =2'80 lbs. avoirdupois. 
1 Stater =44 Oke =123°2 lbs. avoirdupois. 


§ In Turkey and Roumania the following weights are also used : 
1 Oke =2:83 lbs. avoirdupois. 
1 Kintal=44 Oke =125 lbs. avoirdupois. 


RussiAN WEIGHTS AND MrasurES.—Verst=0'663 mile. I 
Pood=40 Pund=36'12 Ibs. avoirdupois. 1 Vedru=2°7 imperial 
gallons. 

1 Degree=60 geographical miles=69 1-6th English statute 
miles=9'85 Norway miles=10°41 Swedish miles=14°77 Danish 
miles =15 German miles= 20 Holland ure= 23°15 Swiss stunden= 
104°3 Russian versts= 1113 French kilometres. 

Weicuts AND Measures.—A penny weighs 3 0z., or 10 
grammes; a halfpenny, 1 oz. A French centime weighs a 
gramme ; its diameter equals a centimétre, and 100 in a row equal 
a métre. 1 centimétre=10 millimétres = 4-1o0th of an inch; or 25 
centimétres=1 inch. An inch is the diameter of a halfpenny. A 
penny is 1-1oth foot in diameter. 


FOREIGN AND COLONIAL WEIGHTS AND MEASURES, WITH 
THEIR EQUIVALENTS IN BRITISH STANDARDS 


ARGENTINE REPUBLIC.—Since January Ist, 1887, the use of the French 
Metric System is compulsory. Other measures sometimes used 


are— 
The Quintal ... = 101°40 lbs. avoirdupois 
33 Arroba = 25°35 oe) ” 


» Fanega .-. ie? ... = 14 Imperial bushels 
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AUSTRO-HUNGARY.—Metric system. This system also compulsory in 
Bosnia-Herzegovina from September 1st, 1gI2. 
BeLGiumM.—Metric system. 
Bottvia.—Metric system legal. 


hee aipray: |.) ae +» =  1'014 lb. avoirdupois 
pa meouintal: 2; ei 4 «.-. = 101744 Ibs. ‘ 
fi Arroba{ of 25 pounds oes 28°36) Wise 

of wine or spirits = 6°70 Imperial gallons 
»»  Gzalion: ..... ce sol FS MOTTA 2 gallon 
rivera nt ie “. = 0°927 yard 
5, oquare vara... -» =  0°859 square yard 


Brazit.—The Metric system is compulsory, and is used in all official 
departments. The old weights and measures, which are still 
partly employed, are— 


a Dea ibre 6. sae ++ = Io12 lbs. avoirdupois 
LAA TEOb ae | ac' Pe Ms Wty 5c ta ants ou 

Be Ouintale.. sive == 120° Sani ky ff 

5, Alqueire (of Rio) = 11 Imperial bushel 


38 Oitava ) |... be oe = 55°34 grains 
CanaDa.—The legal Weights and Measures are the Imperial yard, Im- 
perial pound avoirdupois, Imperial gallon, and the Imperial 
bushel. By Act 42 Vict., cap. 16, the British hundredweight of 
112 pounds and the ton of 2,240 pounds were abolished, and the 
hundredweight was declared to be 100 pounds, and the ton 2,000 
pounds avoirdupois as in United States, but sometimes contracts 
stipulate for the British weights. 
CuIL1.—Metric system legal, and now in general use. Old measures 
are— 
The Ounce= 1‘o14 oz. avoirdupois. 
»» Libra=1-o14 lb. avoirdupois. 25 libras=1 arroba. 
»» Quintal=101°44 lb. avoirdupois. 20 quintals=1 tonelada. 
», Wara=o'927 yard. 
»» Square vara=o'859 square yard. 


CHINA. 
Weights—1o Ch’ien... = 1 Liang (Tael)=1°333 02. avoirdupois or 
37°78 grammes 
16 Liang ... = 1 Kin (Catty)=1°333 lbs. avoirdupois or 
604°53 grammes. 
100 Chin = 1 Tan (Picul) = 133-333 Ibs. avoirdupois 
or 60°453 kilogrammes. 
4 ozs.=3 taels; 1 lb.=2 catty or 12 taels; 1 cwt.=84 
catties; 1 ton=16 piculs 80 catties. 
Capacity—1o Ko... -. = I Sheng (pint)=1°031 litre 


10 Sheng... ++ = 1 Tou (peck)=10°31 litre (holding 
from 63 to 10 Kin of rice and 
measuring from 1°13 to 1°63 
gallon) 
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Commodities, even liquids, such as oil, spirits, etc., are commonly 
bought and sold by weight. 


Length—i1o Fen... ... <= 1 Ts’un (inch) 

1o Ts’un ... ... = 1 Chi’h (foot)=14'1 English inches 
by treaty 

10) Chih) iy .. = I Chang=11 ft. g in. (141 in. by 
treaty) 

et oh = 4 English mile (about) 

The mow, the unit of DEORE SE is almost exactly one-sixth of 
an acre. 


In the tariff settled by treaty between Great Britain and China, 
the Chi’h of 14 7; English inches has been adopted as the 
legal standard. The standards of weight and length vary all 
over the Empire, the Chi’h ranging from g to 16 English 
inches, and the Chang (=10 Chi’h) in proportion; at the 
treaty ports, the use of foreign treaty standard of Chi’h and 
Chang is common. 

In October, 1907, a decree for uniform weights and measures was 
issued, making the K’up’ing or Treasury Scale the standard 
weight. The K’up’ing tael or ounce weighs 575°64 Siti 
The Haikwan tael weighs 581°47 grains. 


Cortompia.—Metric system introduced in 1857. In liquid measure the 


French litre is the legal standard. 


The Kilogramme ... ... = 2°204 lbs. avoirdupois 

»» Arroba” ... ye ... = 12} kilos, or 25 Colombian lbs. 

ype Quintal i... aN ates St Aa a 100 % 4 
Aree eeu ve ecole 4 250 a * 

Pr AMDT AY hones ae ... = I'102 lbs. avoirdupois 

5, Wara ie ds ... = 80 centimetres=about 31 inches. 


DeENnMaRK.—The Metric system has been officially adopted, and under 


the law of May, 1907, is obligatory in public offices since April 
ist, 1910, and generally since April 1st, 1912. 

The Pund=100 Kvint=1,o00 Ort=1'1023 lb. avoirdupois. 

The Centner=100 Pund=s50 kilos=110°23 lbs. avoirdupois. 

Toende, grain=1°3912 hectolitre=3°827 bushels. 

oil=28'9189 gallons. 

butter=224 Pund=112 kilos=246'9179 lbs. avoirdupois. 

,,  coal=1°7004 hectolitre=4°6775 bushels. 

Pot =0'9661 litres=0°2126 gallons. 

Viertel=8 potter=7°729 litres=1°7011 gallons. 

Ship Last=2 tons. 

Alen (=2 Fod)=0'6277 metres=0'6864 yard. 

Kubik fod=o'031 cubic metre=1'0g18 cubic feet. 

Toendeland=o'55 hectares= 1°36 acres. 

Register ton for sailing ships=1 ton reg. 

steamers=o'8g ton reg. 


+) 


3) 


”» > | 
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Ecypt.—-The Metric system is generally used. 
The Ardeb is used as the unit in all transactions in grain, etc., and 
is equal to 5°44739 bushels or 43°579 gallons. 
The approximate weight of the Ardeb in rotls is—Wheat, 315; 
Beans, 320; Barley, 250; Maize, 315; Cotton Seed, 270. 


Okieh ... Ky ps #12) (t= 0)1'3206 Ounce 
RGth (3: oe ight 2G ise “OOOO, 1. 
COREL Uy: has WNT ipo dee kW Mal bah 
Cantar, or 100 Rotls or Kei 

Okes uN nas ws =  99°0492 Ibs. 
Diraa Baladi (town)... ... =  22°8350 inches 
Diraa Mimari, for Build- 

ings, &c. ... ESR SL Rates EQ!) 4's 
Kassabah = 3°88 Wed oleh aaah RY RTE 


Feddan, the unit of measure for land,=3333 sq. kassabahs= 
1°03808 acre. 
Pic=6°43 sq. feet... ua oe "562 sq. Metre 
Coal is sold by the British ton and water by ton of one cubic metre. 


15°43 grains troy 


II 


FRANCE.—Gramme 


Kilogramme ... yy ... =  2°'205 lbs. avoirdupois 
Quintal Metrique ... Pues 2AOR NL 2 
Tonneau yt ve Pyar OR LDS) 
Litre (Liquid) ate Pe marcela ts 
Hectolitre (Liquid) ... tie Se 22\\sations 
4 (Dry) a 4. ==), 2075 bushels 
Metre ... biel ty was = 139'37 inches 
Kilometre _... ... = 1,093 yards 
Métre Cube (Stare). Wh eR BATA La CUDIC feet 
Hectare HF i ma irese bs (ieee LR 
Kilométre terre mh ... = '386 square mile 
GERMAN EmpirE.—The Metric system came into force on January Ist, 
1872. 
The Gram»... a4 ... = 15°43 grains troy 
», Kilogram ... =  2'205 lbs. avoirdupois 
Fuh LONNEN T0006), Kgs. i.\)\6.'= a 20s bss Cw, 
PiLetters Mass, (i)... ... = 176 Imperial pint 
uvbeter,: Stabs alii ts coal Sal O3*28 feet) or 36°37 Inches 
», Kilometer <n .. =  1'094 yards (621 mile), or nearly 
5 furlongs 
MERCI LAT Vein0 bly san ieee a2 eee 
5, Quadrat, or Sq. Kilo- 
meter Ass WP NAY. yg 16) 4 


GREECE.—Metric system introduced 1898. 
The Oke a a .. = 2°80 Ibs. avoirdupois | 


oC Detter) lige, a Dae Le ReeOni Nay re 
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The Livre Bi ee ee = 
Si iparit (wines ino. oS 
» Kilo 
rerike Le A 130188 
», otremma... 4 i BA es 
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1°05 lbs. avoirdupois 
16°33 Imperial gallons 
O°II4 55 quarter 
2 of an English yard 
‘242 of an English acre 


Ho.tianp (THE NETHERLANDS).—The Metric system and, with trifling 
changes, the Metric Denominations are used. 


Inp1ia.—The Maund of Bengal, 


40 Seers oak ... = §822lbs. avoirdupois 
The Maund of Madras... = 25 ,, > (nearly) 
pins Ola + ... = 180 grains troy 


33 


Guz of Bengal ... Pa 


36 inches 


An Act to provide for the adoption of an uniform system of weights 


and measures was passed in 1871. The Act orders: “‘ Art. 2. 
The primary standard of weight shall be called a seer, and 
shall be a weight of metal in the possession of the Government 
of India, equal, when weighed in a vacuum, to the weight 
known in France as the kilogramme=2'205 lbs. avoirdupois.”’ 
‘‘ Art. 3. The units of weight and measures of capacity shall 
be, for weights, the said seer; for measures of capacity, a 
measure containing one such seer of water at its maximum 
density, weighed in a vacuum. Unless it be otherwise 
ordered, the sub-divisions of all such weights and measures of 
capacity shall be expressed in decimal parts.’’ This Act, how- 
ever, has never been in operation. 


IraLy.—Same as in France, the names only being altered—the kilo- 


gramme into the chilogramma, the métre into the metro, the 


hectare into the ettaro, etc. 


The Grammo be See 
,, Chilogramma he 
5, Quintale Metrico Sue hese 
», lonnellata ap eats 
», Litro, Liquid Measure.. = 
» Ettolitro ,, ely pas 
», Ettolitro, Dry Measure 
eG (oa gee ee ve op 
», Chilometro sat os Uses 
» Metro Cubo ... at 
», Ettaro or Hectare ph tens 
», square Chilometro ... = 


II 


JaPpAN.—The Mommeé ... ees 


15°434 grains troy 
2.20 lbs. avoirdupois 


220 ”) ”) 
2,200 33 ) 

0°22 Imperial gallon 
22 9) >> 

2°75 ii bushels 

3°28 feet or 39°37 inches 

1,093 yards 
35°31 cubic feet 

2°47 acres 

0°386 square mile 

(2°59 sq. chilo.=1 sq. mile) 
2°11 drams or 2°41 dwts. or 120 


mommé=1 lb. avoirdu- 
pois 
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The Kin (Catty) = 160 mommé= 1°322 |b. avoirdupois (0°266 
mommé=1 gramme) or 
1°60 Ibs. troy 


», Picul (100 kin) ... =' 132‘27 Ibs; 

», Kwan=1,000 mommé... =  8°26r Ibs. avoirdupois or 10°04 lbs. 
troy 

A yes CS ee ov. Es tee ‘994 foot (3°3 shaku=1 metre) 

», Kujira Shaku ... sear eet) team, Leet 

plane LT 8 a vee .. = I*193 inches 

Po esen=6 Shak |... 1. = ” 5°965 feet 

pe mo=Io Shaku’ ... eller) wage? feet 

pau = O00 Hoenn’ 7... +++ = 357°916 feet, or about ;4 mile 

erate 30 OhS Ade --. = 2°44 miles 

», Ri(marine) ... 5 = Irs mile 

»» Ri (square) =  5°9552 square miles 

Pte na= 16 tani... fe ies 2°45 acres 

», Koku, Liquid=10 To= 100 Sho = 39'7033 gallons 

»» Koku, Dry a .-» = 4°9629 bushels 

»» Koku (capacity of vessel) = 54, ton 


I} 


a. Oe Liquid 3°9703 gallons 
anys Oy DOTY... a a 1°9851 peck 
Mexico.—The Metric system is generally used in commercial trans- 
actions, but the old Spanish Measures are sometimes used. 
The principal ones are— 


1 Libra He: +» = lo14 lb. avoirdupois 

1 Arroba=25 Libras Pt se oR eeoy IDS, Ay 

1 Vara=o'837 metre = 2 feet 8,% English inches 
1 Legua comun ne .. = 6,6662 varas 


Norway.—The Metric system was introduced in 1879, and became obli- 
gatory July 1st, 1882. 
The Kilogram =1,000 gram=2204 Ibs. avoirdupois 
», Meter=100 centimeter = 3°28 feet, or 39°37 English inches 
», Hektoliter, Liquid Measure = 100 liter =22 Imperial gallons 
»» Hektoliter, Dry Measure= too liter = 2-75 Imperial bushels 
»» Kilometer=1,000 meter=1,094 yards, or o°621 of English mile 
Preru.—The French Metric system was established by law in 1860. Old 
measures are— 


The Ounce ... oe +» = I‘O14 ounce avoirdupois 
33) Laibra bit 4 ben aes 1'014 lb. a 
on Outintal -..) ba een LOT Aaa ee ‘gi 
», Arroba of 25 pounds ... = 25°36 lbs. Ss 
», Arroba of wine or spirits = 6°70 Imperial gallons 
pe GrallOn) 9.) ar desi O74 ss 
ie vara he Fy Soe OS 0°927 yard 


Square Vara ... 19 ... = 0°859 square yard 
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PortuGAL._The Metric system is the legal standard. The principal old 
measures still in use are— 


The Libra... ... = Yor2 lb. avoirdupois 
,, Almude of Lisbon ... = 3°7 Imperial gallons 
,, Almude of Oporto = RG Ny A 
» Alqueire ... = 0°36 ,, bushel 
5, Moio nee sied U2 phase ero A quarters 


Roumania.—Metric system, but Turkish weights and measures are also 


used. 
Russia.-—1 Verst (500 sajénes)... = 3,500 feet, or two-thirds of a statute 
mile 
1 Sajéne (3 arshins)... MMA eft tig & 
1 Arshin (16 vershok) hese. 20 Inches 
1 Square Verst Ase ... =  0°43941 square mile 
1 Dessiatine ... = 2°69972 acres 
1 Pound (96 zootniks= 32 lot) = 5%, of a pound or 14°4 ounces 
1 Pood (40 pounds) . .. = 36113 Ibs. =0°32244 cwt. or 100 
poods = 1°6121 tons. Baltic 
Freight is usually quoted per ton 
_ of 62 poods 
1 Vedro (8 shtoffs) ... ... = 22 Imperial gallons 
1 Chetvert (8 chetveriks) ... = 5°77 Imperial bushels or 46:2 gals. 


Servia.—Metric system in use. 


Spain.—The Metric system was introduced into Spain on January Ist, 
1859, and is generally used. 


SwEDEN.—Metric system introduced 1879, and became obligatory 1889. 
British measures are often used in wood and coal trades. The old 
measures below are sometimes used locally, but to a very 
small extent. 


The Skalpund=1oo ort ... = 07937 Ib. avoirdupois 
Sr OL a MULEL 7 ae = 11'7 English inches 
,», Kanna=140 Aen Erte = 4°6 Imperial pints 
MLL == 300 TER Ls ... = 6°64 English miles 
TurKEy.—The Oke, of 400 drams = = 2°8283 Ibs. avoirdupois 
The Almud ... On .» = 1°'151 Imperial gallon 
PRODI S 1S «Same = _0'9120 Imperial bushel 
44 Okes=1 Gawans or pacintal = 124°3616 lbs. avoirdupois 
39°6263 Okes ... any aes, = ye oe 
180 Okes=1 Tcheké ws = 509°095 pounds 
1 Kileh=20 Okes ... ... = 0°36 Imperial quarter 


816 Kilehs.... aye ... = 100 Imperial quarters 


Useful Data 455 


The Andaze (cloth measure) = 26:77 inches 
», Arshin (land measure)... = 60548 square feet 
», Dontim (land measure) = 1,600 sq. Arshins=1,076°40 sq. yds. 


The Kileh is the chief measure for grain, 100 kilehs are equal to 
12°128 Imperial quarters or 35°266 hectolitres. 

In 1889 the Metric system of weights was made obligatory for 
cereals; metric weights were decreed obligatory in January, 
1892, but are not enforced. 


UniTED StatTEs.—British weights and measures are usually employed, 
but the old Winchester gallon and bushel are used instead of 
the new or Imperial standards. Different States have a legal 
standard for bushels of certain articles, such as grain and 
potatoes, varying from 60 lbs. for wheat to 32 for oats. 


Wine gallon ... te sen ee), O'88343 Pallon 
Ale gallon _... wi NP NU SPOT OE! 5. 
Bushel ... Le bas -.. = 0'9692 Imperial bushel 


Instead of the British cwt. a cental, of 100 Ibs., is used. 1 ton= 
2,000 Ibs., except coal, which is usually 2,240 lbs. wholesale. 


NAUTICAL MEASURES 
(From “ Lloyds’ Calendar,” by permission of the Committee of Lloyds.) 
12 inches ... iy ... = 1 foot 6 feet . eh ... = I fathom 
SACeLE Mh. bss ask sesh Lyardien 9 AS hea miles ... = 1 league 
Sea or Ratieiou Mile=one-sixtieth of a degree of latitude, and 


varies from 6,046 ft. on the Equator to 6,092 ft. in lat. 60°. 


Nautical Mile for speed trials, generally [si feet 


called the Admiralty Measured Mile .,. ] 1 151 Statute miles 


1,853 metres 

Cable’s length=the tenth of a nautical mile; or approximately, 
100 fathoms or 200 yards. 

A Knot=a nautical mile an hour, is a measure of speed, but is 
not infrequently, though erroneously, used as synonymous 
with a nautical mile. 

Length of European Measures of Distances compared with the Nautical 
Mile of 6,080 feet. 


Length in Length in 


Nautical Nautical 

Miles. Miles. 
Nautical Mile we 1000 | German Ruthen _... + 4°064 
British Statute Land Mile 0°868 | Italian Mile ... sie ..» I'000 
Austrian Mile yy ... 4'094 | Norwegian Mile... bee VOTOER 
Danish Mile i, ... 4°064 | Russian Verst say Me BO 
French Kilometre ... ... 0°539 | Swedish Mile alk SON tay ave: 


German Geographical Mile 4°000 
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TABLE FOR CONVERTING NAUTICAL MILES INTO STATUTE 
LAND MILES 
Tue ADMIRALTY MEASURED MILE ... ... 6,080 feet. 
THe STaTUuTE Lanp MILE EWS Ke ws. 5,280 feet. 


Sea Miles. | Land Miles. | Sea Miles. Land Miles. | Sea Miles. Land Miles. 


I*0o0 I°I5i 8°75 10°075 16°50 18-999 
7*25 I°439 9°00 10°363 16°75 19°287 
I*50 I°729 9°25 10651 17-00 19°575 
1°75 2°015 9°50 10°939 17°25 19°863 
2°00 2°303 9°75 E9227 17°50 20°151 
2°25 2°590 10°00 TI°515 17°75 20°439 
2°50 2°878 10°25 11-803 18-00 20°727 
2°75 37166 10°50 I2*090 18°25 2I°OI5 
3°00 3°454 10°75 12°378 1850 21°303 
4°25 3°742 II‘00 12°666 18°75 21°590 
3°50 4°030 II°25 12°954 19°00 21°878 
3°75 4°318 II‘50 13°242 19°25 22°166 
4°00 4°606 ¥E-75 I13°530 19°50 22°45 4 
4°25 4°893 I2°00 13°818 19°75 22°742 
4°50 5181 T2:25 I4°106 20°00 23°030 
4°75 5°469 12°50 14°393 20°25 23°318 
5°00 5°757 12°75 14°681 20°50 23°606 
5°25 6°045 13°00 147969 20°75 23°893 
5°50 6°333 13°25 15'257 21°00 24181 
5°75 6°621 13°50 15°545 21°25 24°468 
6-00 6:909 13°75 15°833 21°50 24°957 
6°25 7°196 14°00 I6°I2I 21°75 25°045 
6°50 7484 T4°25 16*409 22°00 25°333 
6°75 7-972 14°50 16:696 22°25 25°621 
7°00 8-060 14°75 16°984 22°50 25°909 
7225 8-348 I5*00 17°272 22°75 26:196 
7°50 8-636 15°25 17°560 23°00 26°484 
7°75 8°924 15°50 17°848 23°50 27°000 
8-00 g°212 15°75 18-136 24°00 27°636 
8°25 9*500 16°00 18°424 24°50 28°212 
850 9°787 16°25 18-712 25°00 28-787 


SPEED TABLE 


Speed Nantel Nautical] Speed | Nautical] Nautical Speed | Nautical] Nautical 
per Miles Miles per Miles Miles per Miles Miles 
Hour in per per Hour in per per Hour in per per 
Knots. | Day. Week. | Knots. | Day. Week. | Knots. | Day. Week, 


3 252 432 3,024 
3 264 444 3,108 
4 276 456 3,192 
43 288 468 3,276 
5 300 480 3,360 
53 312 492 3,444 
6 324 504 3,528 
64 : 336 516 3,612 
7 348 528 3,696 
7% 360 540 3,780 

372 552 3,864 
83 384 | - 564 3,948 
9 396 576 4,032 
94 408 588 4,116 


Io 420 600 4,200 


i 
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LENGTH OF A DEGREE IN LATITUDE AND LONGITUDE 


Lat. 


—_—_—_— | ff 


Degree of 
Longitude. 


Naut. 
Miles. 


Degree of 
Latitude. 


Stat. 
Miles. 


Naut. 
Miles. 


60:000 | 68-698 | 59:600 


59°964 
855 


"699 


‘601 


Lat. 


Degree of 
Longitude. 


Stat. 
Miles. 


48°986 
47°251 
45°459 
43°611 
41°710 
39°758 
37°756 
35°707 
33°615 
31°481 
29°308 
27°100 
24°857 
22°582 
20°282 
17°956 
15°607 
13°238 
10°853 

8°456 

6°:048 

3°632 


328 @ 


Naut. 
Miles. 


Degree of 
Latitude. 


Stat. 
Miles. 


N 


aut. 


Miles. 


42°498 | 69°044 | 59°899 


40°993 
39°439 
37°835 
36-186 
34°491 
32°755 
30°979 
29°164 
27°311 
25°425 
23°509 
21°564 
19°593 
17°597 
15°578 
13°539 
11-484 

9°417 

7°338 

5:248 

37151 


I'050 


068 


092 
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LIGHTHOUSES. 


To find the height at which a Light should be put above the 
sea level to show a given number of miles :— 


Multiply the number of miles by itself, and by 4, and divide 
the product by 7. Thus a lamp required to show ten 
miles :— 

IO X IO=100 X 4=400 


7) 


57. teet, 
The Light should be 57 feet above the sea level. 


‘THE BEAUFORT SCALE”: THE FORCE OF THE WIND. 


[Invented by Admiral Beaufort, 1805. Admiral Sir Francis 
Beaufort, K.C.B., F.R.S., was Hydrographer of the Navy 
from 1829 to 1855.| 


a 


Figures Rate 
to denote POWER OF THE WIND of the 
the Force | Description of Wind. as regards a well-conditioned Man of War or | Wind per 

of the First-class Clipper Ship. Hour in 

Wind. Miles. 

oO Calmoy ls = ve nf — o to 2 
I Light air Si ae Just sufficient to give steerage way .. ahs 3-10 
2 Light breeze .. .. |) With which the above ship( 1-2 knots .. II-I5 
3 Gentle breeze .. ae with all sail set and ciean< 3-4 ,, ..- 16-20 
4 Moderate breeze BS full would goin smooth water( 5-6 ,, .. 21-25 
Royals, etc. .. oe 26-30 

5 Fresh breeze .. is Single Reefs and 
6 Strong breeze .. iy In which she could T.G. sails .. e« 31-36 

4 Moderate gale .. oe just carry close~ Double Reefs and 
8 Fresh gale ag be hauled... as jib, etc. &: fe 37-44 
9 Strong gale... a Triple reefs, etc. .. 45-52 
Close reefs and courses] 53-60 

Io | Whole gale 4 Ap In which she could just bear close-reefed main 
topsail and reefed foresail .. re a 61-69 
II Storm .. ae ai Under storm staysails .. me a até 70-80 

I2 Hurricane iy ne Bare poles.. Ue a ys he .. | above 80 
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FORMULA FOR RECORDING 


STATE OF 1HE WEATHER. 


B denotes Blue Sky, 1.e., clear or 
hazy atmosphere. 

Cloudy — _ detached 
opening clouds. 

Drizzling Rain. 

Fog-—FF Thick Fog. 

Gloomy Dark weather. 

were etal. 

», Lightning. 

Misty or Hazy—so as 
to interrupt the view. 

Overcast —1.e., the 
whole sky covered 
with an impervious 
cloud. 

Passing Showers. 

yy  oqually. 

Rain—continuous rain. 

» snow. 

»>  Lhunder. 


C 9 


= oO 5 


HnAWwO vy 


U denotes Ugly, threatening ap- 
pearance of the 


weather. 

v4, Visibility of distant 
objects. 

Wiig evel dew: 


. Dot under any letter, an extra- 

ordinary degree. 

By the combination of these 
letters all the ordinary phe- 
nomena of the weather may be 
recorded with certainty and 
brevity, e.g., 

BcM—Blue sky, with detached 
opening clouds, but hazy 
round the horizon. 

Gv—Gloomy dark weather, but 
distant objects remarkably 
visible. 


MEASURES OF TIME. 


SIDEREAL Day.—The standard unit of time is the S1pEREAL 
Day, being the period in which the earth turns once round on its 


axis. 


It is divided into sidereal hours, minutes, and seconds; but 


these measures of time are used by astronomers only. 
Mean Sovar TimeE.—A sEconp is the time of one swing of a 
pendulum adjusted so as to make 86,164'09 swings in a sidereal 


day. 


Seconds are usually subdivided decimally. 


One MEAN SOLAR DAY=24 hours=1,440 minutes =86,400 


seconds = 1'00273791 sidereal day. 


RELATION BETWEEN TIME AND LonairupE.—At any given 
instant the mean solar time at two stations differs by an amount 
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proportional to their difference of longitude, the time at the 
eastern station being the earlier. 


CORRESPONDING DIFFERENCES. 


Longitude. Time. Longitude. Time. 
15" 1 second. | Oho 5 hours. 
Ii 4 seconds. | go Gines 
rs I minute. / 105 7. ha 
1° 4 minutes. | 120 She 
15° 1 hour. | 135 Os; 
3 2 hours. | 150 TOES 
45 cha: 165 II 5; 
60 ALS 180 Tatty 


To show the exact date of any event, the meridian at which 
the time is reckoned must be specified. One degree longitude at 
Equator =60 nauts=69'17 statute miles. 


STANDARD TIME. 


The Hourly Zone System of Standard Time, based on the 
meridian of Greenwich, has been adopted in many countries, as 
will be seen from the particulars given below. For Europe the 
following Standard Times have been adopted :— 

WESTERN Europe.—Greenwich time. 

CextraL Evrope.—Corresponding to the time of the 1 5th 
degree of longitude East of Greenwich, or one hour fast of Green- 
wich time. 

EASTERN Europe.—Corresponding to the time of the 30th 
degree of longitude East of Greenwich, or two hours fast of 
Greenwich time. 

The following countries have adopted the meridians men- 
tioned for the purpose of regulating time :— 

Great Britatn, BELGIUM, FRANCE, PORTUGAL, SPAIN, GIB- 
RALTAR, ALGERIA, Faroe Istanps.—Meridian of Greenwich or 
G.M.T. 

IRELAND.—-Meridian of Dublin, 25m. 21°1s. slow of G.M.T. 

Ho.ianp.—Meridian of Amsterdam, 19m. 321s. fast of 
G.M.T. 

GreEcr.—Meridian of Athens, th. 34m. 52’9s. fast of G.M.T. 

Austria-HuNGARY, DENMARK, GERMANY, ITaty, Matta, Nor- 
way, SERVIA, SWEDEN, SWITZERLAND, Tunis, Conco, ANGOLA, 
German Soutu-West Arrica.—Meridian of 15° E., or 1 hour 
fast of G.M.T. 

IcELAND, Maperra, LiperiA and PORTUGUESE GUINEA. — 
Meridian of 15° West, or 1 hour slow of G.M.T. 
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AzorEs and Cape VERDE IsLanps.—Meridian of 30° W., or 2 
hours slow of G.M.T. 

Russ1a.—Meridian of Pulkowa, 2h. 1m. 18°6s. East of Green- 
wich, or practically Eastern European time. 

Butcaria, Roumania, Ecypr, Souru AFRICA, CypRUS, and 
PortucuEse East Arrica.—Meridian of 30° E., or 2 hours fast 
of G.M.T. 

TurkEy.—Although Central European time for West Turkey 
and Eastern Europe time for Eastern Turkey has been adopted 
by the Customs and some public offices, the old Turkish mode of 
reckoning time is still in general use. 

ASCENSION.—Meridian of 14° 15’ W., or 57m. slow of G.M.T. 

Mavritius, Reunion and SEYCHELLES.—6oth meridian, or 4 
hours fast of G.M.T. 

Cuacos Istanps and PortucugEsE Inp1a.—75th meridian, or 
5 hours fast of G,M.T. 

InpiA (except Catcurra) and Cryton.—Meridian of 82° 30" 
E., or 54 hours fast of G.M.T. 

Burmau.—Meridian of 97° 30" E., or 64 hours fast of G.M.T. 

STRAITS SETTLEMENTS, FEDERATED MALay StaTEs and FRENCH 
Inpo-Cuina.—Meridian of 105° E., or 7 hours fast of G.M.T. 

JAva.—109° 48’ 37°5" E., or 7h. 19m. 14°5s. fast of G.M.T. 

Hone Kone and East Coast oF Cuina, SHANGHAI, KIAU 
Cuavu, Puirippine. IsLanps, British Nortu Borneo, LABUAN, 
WESTERN AUSTRALIA.—Meridian of 120° E., or 8 hours fast of 
G.M.T. 

Korea.—Meridian of 127° 30’ E., or 84 hours fast of G.M.T. 

Japan, Seout and CuHEemutpo.—Meridian of 135° E., or 9 
hours fast of G.M.T. 

SoutH AustrRaALia and GuAm.-—Meridian of 1429 30’ E., or 
93 hours fast of G.M.T. 

NEw SoutH WALES, QUEENSLAND, TASMANIA, Victoria, NEW 
GuINEA, CAROLINE IsLanps.—Meridian of 150° E., or 10 hours 
fast of G.M.T. 

New ZEALAND.—Meridian of 1723° E., or 114 hours fast of 
G.M.T. 3 

Hawai or Sanpwicu Istanps.—Meridian of 157° 30’ W., or 
10$ hours slow of G.M.T. 

SAMOA.—Meridian of 17249 W., or 114 hours slow of G.M.T. 

ALASKA.—Meridian of 135° W., or 9 hours slow of G.M.T. 

Cuit1, Panama; Peru.—Meridian of 75° West of Greenwich, 
or 5 hours slow of G.M,T. 


ZG 
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Cotomp1a.—Meridian of Bogota, or 4h. 56m. 52°4s. slow of 
G.M.T. 

Ecuapor.—-Meridian of Quito, or 5h. 14m. 06°7s. slow of 
G.M.T. 

Costa Rica.—Meridian of San José, or 5h. 36m. 16’gs. slow 
of G.M.T. 

Nicaracua.—Meridian of Managua, or 5h. 45m. ros. slow of 
G.M.T. 

SALVADOR.—Meridian of San Salvador, or 5h. 56m. 32s. slow 
of G:M.LT. 

Mexico.—Meridian of City of Mexico, or 6h. 36m. 26°7s. 
slow of G.M.T. 

Honpuras.—Meridian of 90° W., or 6 hours slow of G.M.T. 

Urucuay.—Meridian of Monte Video, or 3h. 44m. 489s. 
slow of G.M.T. 

ARGENTINE REPUBLIC.—Meridian of Cordova, 4h. 16m. 48°2s. 
slow of G.M.T. 

BraziL.—Meridian of Rio Janeiro, or 2h. 52m. 41°4s. slow of 
G.M.T. 

VENEZUELA.—-Meridian of Caracas, or 4h. 27m. 43'6s. slow 
of G.M.T. 

New Brunswick, Nova Scotia, Prince Epwarp ISLAND, 
Migueton, Porto Rico, MartTINIQUE, GRENADA, ‘TRINIDAD, 
Tosaco, BririsH and FrencH Gurana.—Meridian of 609 W., or 
4 hours slow of G.M.T. 

Cuspa.—Local mean time, and not Standard time of the 75th 
meridian of W. long., is now in use in Cuba. The time ball in 
approximately 23° 8’ 27" N., 82° 20’ 55" W., at Havana, is 
dropped at local mean noon, corresponding to 5h. 29m. 23°7s. 
p.m. G.M.T. 

Canapa and the Unirep States.—The territories are divided 
into hourly zones, the Standard times for which are respectively 
4, 5, 6, 7, and 8 hours slow of Greenwich, the corresponding 
meridians being 60°, 75°, go®, 1059, and 1209 W. As a rule the 
time used in Canada, from the East coast to 674° W., is 4 hours 
slow of Greenwich (Intercolonial time); between 67$° and 824° 
W., 5 hours slow (Eastern time); between 82$° and 973° W., 
6 hours slow (Central time) ; between 974° and 112$° W.., 7 hours 
slow (Mountain time) ; from 11249 W. to the West coast, 8 hours 
slow of Greenwich (Pacific time). 

British CoLtumpia.—Meridian of 1209 W., or 8 hours slow 
of G.M.T. 
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CONCISE TABLES OF CONTINENTAL MONIES. 


(Extracted by permission from Bradshaw’ s Continental Guide.) 


(1) A Concise Tasie or ForeIcn Monies, REDUCED FROM ENG- 
LISH INTO THE CURRENCY OF OTHER COUNTRIES AT Par. 


005/20 RU PRR RLE Eeae ee aL ak UPON ERRNO ANTE CH RO 


France, 
Italy, United Austria Russia 
England. Belgium, | Germany, | Holland, States. | in Notes. | in Notes, 
Switzer- 
land. 
£ s. d. Frs. Cts. | Mks. Pfg. | Fl. Cts. | Dols. Cts Kronen. | Roubles. 
0 o of O 052 fe) O 02 O OI ‘ “OI 
Ove) T O 104 fe) O 05 O 02 03 
0 0 2 O 208 re) oO 10 O 04 "07 
TE a 01352 fe) O 15 oO 06 ‘IO 
reas EAP § O 416 fe) O 20 o 08 “TA 
0 0 5 O 520 O O 25 oO IO "18 
ONO 6 O 625 om O 30 CON Se "OT 
Gr ee O 729 ) O 35 O I4 25 
O.o..+8 0 833 fe) oO 40 oO 16 28 
CAO) 9 O 937 fo) O 45 o 18 32 
OL LOLTO I 040 fe) O 50 oO 20 *36 
Ch OotE I 144 fe) O 55 0 23 39 
ot COIR | ES) ER ENN) eee) 
OPALE SHO L25 Tie 'O oO 60 O 25 "47 
re faa a 2 50 2 O I 20 O 50 "95 
O73) 50 3) 75 EPagts I 80 O 75 I*42 
EO Sey) 4 0 2 40 Tit.0 I'90 
O52 6 6 25 50 Bee T52'5 2°29 
GeH'G'y oO 7 50 6 oO 3 60 I 50 2°85 
One Fcc O 8x75 70 4 20 G75, 3°32 
OrkSiy a SOO 8 o 4 80 2uniG 3°80 
FS NE | BL 25 ie 5 40 a2 4°27 
0 I0 o I2 50 Io VO 6 oO 2 50 4°75 
O II o I3. 75 Lakh (Ko) 6 60 eats es 5°22 
rete ella’ TS) od 52:0 wag 3.0 5°70 
Ciao 16 25 L310 7 80 S25 6:17 
014 0 I7 50 14 Oo 8 40 3 50 6°65 
015 o 18 75 I5 Oo 9 O 3°75 7°12 
016 o Oi) 4S 16 0 9 60 rey ate: 7°60 
ONE7) 0 Sy ees I7 oO IO 20 4 25 8:07 
018 o 22 50 18 o Io 80 4 50 8°55 
019 o 23hr5 I9 Oo II 40 4 75 9°02 
AS Mee Sih ROC 20 oO F210 5 Oo ° 9°40 
2.10.0 50 Oo 40 O 24 0 Io oO . 18-80 
BM wowno 75 O 60 Oo 36 Oo I5 Oo : 28°20 
AO WG Too fo) 80 o 48 oO 2050 . 37°60 
§' (Ouse 125 fe) I0Oo Oo 60 oO Zio : 47° 
6:5 O00 I50 fe) T2010 20 30 Oo ‘ 56°40 
PADEL ed 8) 175 fo) I40 Oo 84 0 35 Oo . 65°80 
8 0 Oo 200 fo) I60 oO 96 oO 40 O : 75°20 
Piso 225 oO 180 oO 108 o 45 oO : 84:60 
Io 0 oO 250 Oo 200 oO I20 0 50 oO ° 94° 
70) SUMNER RAD OD eececcnammenyemeenencn eeeRenerrare eee ea es GL AAU NSO 
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In France, Belgium, Switzerland and Italy, 1 franc=100 
centimes. Germany, 1 mark=10o pfennig. Holland, 1 florin or 
gulden=ioo cents. Norway, Sweden, and Denmark, 1 krone= 
too ore. United States, 1 dollar=1oo cents. Spain, 1 peseta= 100 
centimos. Austria, 1 krone=1oo heller. Hungary, 1 korona= 100 
fillér. Portugal, 1 milreis=1000 reis. Greece, 1 drachma=100 
leptas. Turkey, 1 piastre=4o paras. Russia, 1 rouble=100 
kopecks. 


In France, Belgium, Switzerland, Italy and Greece, 5 franc 
pieces are legal tender in each country, irrespective of the country 
of origin, Smaller Italian coins only pass in their own country ; 
French, Belgian, Swiss and Greek small silver coins pass indis- 
criminately, but not the copper or nickel centimes. 


Spain.—The silver and paper currency is depreciated, and is 
subject to considerable fluctuations in value. 


(2) APPROXIMATE VALUES OF GoLp AND SILVER COINS, SUBJECT TO 
VARIATIONS ACCORDING TO THE FLUCTUATIONS IN THE RATES 
OF EXCHANGE. 


France, 
Value Bel- Ger- Aus- 
DESCRIPTION OF in Eng- | United} gium, man Hol- trian | Italian 
COIN. lish. | States. | Switzer-|Empire.| land. Paper. 
land. 

GOLD. f£ is.7 d&JDL pt. Fr. ct. |M. P£1Gl. Ct.j)Kr. HjLr. Ct. 
English Sovereign ... |I O © 87 125 24|20 48)12 8:24 T5125 950 
Twentv Franc Piece jo 15 I0 84 | 20 o|16 13} 9 54)/19 25120 fe) 
German 20 Mark Piece jo 19 24 70 23 50|24 70 


20) Qi hie ay 
o|19 80]|20 80 


96 | 20 80 
18 | Fe 2a eo 


85) 2078 


Dutch 10 Florins ... 16,94 
Imperial (Russian) ... Jo 15 10 
Twenty Kroner (Swed- 

ish, Norwegian, and 


Lo | 
te) 

D 
ww wo > 
SQ 
fs 


16) 134.07 94 


Danish) ... Wale ean OG | 5 "25 Mee, AGN aes 20 ES ae 24 Q92|27 40 
Half-Eagle (5 dolls. 

US.) nee 2 bt pate Gs 5 o| 25 85 |20 90) 12 38|24 50125 85 

SILVER. 

English Shilling Py ads aes 3 4 1 25:| 1 a] 0 60) T° Tf) teees 
Five Franc Piece oS zxgto-+ 195 5 // oo] 4 oo] 2 373) 40050) ieee 
One France Piece 60.9} 0g tT aie 80) © 4731 © 92) EIEe 
One Mark ... ... jo oO 118} O 24 1 22)1 rt ao] o 50°) Eo tgieaee 
One Florin (Dutch)... jo I 731 0 40 2 VeSa rE) 670}. £0. eee 88 | ‘2.05 
One Krone (Danish, 

Swedish, and Nor- 

wegian) ... NO MAL GE bh Dae? r igoi) \n (19) oO, 6679 ae Xr 30 
One Peseta (Spanish) jo 0 7)]0 T4 o 70\| 0 60|0 30] 0 70} O 70 
fine Dollae(U.S.)) s... Jo ° 452.7; 2 779 5 10}°4 10| 2 46) 4.570 [esas 
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FOREIGN AND COLONIAL MONIES WITH APPROXIMATE 
VALUE IN BRITISH CURRENCY. 


ARGENTINE REPUBLIC.—Gold coin, 5 dollars Silver coins, 1 dollar 
and 50, 20, and 10 centavos. Bronze coins, 2 and 1 
centavos. Nickel coins, 20, 10, and 5 centavos. Silver 
dollar or peso=4s. Money in circulation is chiefly paper, 
being converted at 44 cents gold to dollar=1s. 9d. Gold 
dollar = 4s. 


Austria-HunGary.—Gold coins, 100 krone= £4 3s. 4d.; 20 krone 
= 16s. 8d.; 10 krone=8s. 4d. ; Single ducat=11 crowns 29 
heller=gs. 4d. Silver coin, 1 krone=100 heller= half 
gulden old coinage=1od. Exchange about 24 krone to £. 
Silver gulden or florins (about 12=£)=100 kreutzer con- 
tinue to be legal tender. Nickel, 20 heller=10 kreutzer of 
old coinage=2d., 10 heller=5 kreutzer of old coinage=1d. 
Bronze, 2 heller=1 kreutzer=1d., 1 heller=4 kreutzer= 
Tod. 

AUSTRALIA.—The same as in Great Britain. 

BeLGiumM.—The same as France. 


BoLivia.—1Io00 centavos=1 boliviano (paper)=about 1s. 7d., or 
124 bolivianos to &. Coins in circulation are—silver, 50, 
30, 20, and 10 centavos; Nickel, 10 and 5 centavos, and 
English gold coin. Currency principally paper. 


Brazit.—Currency paper, worth 1s. 44d. per milreis (1,000 reis) 
or nearly 15 milrei=41. Silver coinage of 2, 1, and 4 
milreis pieces in circulation. 


British Honpuras.—r1oo centavos=1 dollar (gold)=4s. 14d. 
British sovereign (=$4°86) and half sovereign, and U.S. 
gold coins legal. Silver coins—s, 10, 25 and so cents legal 
tender to $10. Bronze—1 cent legal tender to 50 cents. 


BuLcaria.—Lev (=franc) =100_ stotinki=g4d. (stotinka= 
centime). Gold coins, 10 and 20 leva, but foreign 10 and 
20 franc pieces principally in circulation. Silver, 4, 1, 2 
and 5 leva. Nickel, 2}, 5, 10, 20 stotinki. Bronze, 1, 2, 
5, 10 stotinki. 


466  Year-Book of Wireless Telegraphy and Telephony 


CaNnapDA.-—-1I cent.=3d. 100 cents=1 dollar=about 4s. 13d. 4 
dollars 862 cents= & sterling. U.S. gold coins also legal. 


CuiL1.—Gold coins, 20 (colon or condor), 10 (doubloon), and 5 
(escudo) peso pieces. Silver coins, 1 peso and i, 75, ands, 
of a pesu. Bronze coins, 4, 1, 2 and 24 centavo pieces. 
Currency is paper—the peso or dollar=about tod. The 
restoration of the gold currency is projected under a cur- 
rency law which was to take effect on 1st January, IgIo, 
but has been deferred till 1st January, 1915. Gold peso= 
1s. 6d. English sovereign has a legal value of 133 pesos 
gold. 


Cuina.—1,220 (about) cash=1 haikwan (or customs) tael=about 
2s. Sid. About 35 cash=1d. A coin recently issued is 
the ‘‘ hundredth of a dollar’’ worth about 5% of 1d. Silver 
dollar of same value as Japanese silver yen, is also current. 
At Hong Kong the dollar (1,000 cash)=about 1s. 11d. and 
at Shanghai about 2s. 8d. In October, 1908, an Imperial 
Edict decreed the establishment of a uniform Tael currency 
—unit silver tael to have a value of between 30d. and qod. 


CocHIN CHINA.—5 sapéques or cash=1 cent.; I00 cents.=1 
dollar=about 2s. 


CoLomBIA.—100 centavos=1 peso or dollar gold—nominal value 
4s. Gold coins, 1, 24 and 5 dollars. Silver coins, real, 
peseta, half-dollar and dollar. Very few coins are in cir- 
culation, the currency being principally paper, subject to 
considerable fluctuation. At the legal rate the paper peso= 
1 centavo gold, or $500= £1. 


DENMARK.—I100 ore=I krone=1s. 14d. 18 kroner 19 ore=f 
sterling. Gold coins of 20 kroners and 10 kroners. Silver, 
2 kroner (rigsdaler), 1 krone and 25 ore. 


FRANCE.—I100 centimes=1 franc=9$d. 20 franc piece (Louis or 
Napoleon=15s. rod. About 25 france 25 cents.=¥£ ster- 
ling. Gold coins of 5, 10, 20, 50, and too francs. Silver 
coins, 20 centimes, 4, 1, 2, and 5 franc pieces. Nickel 
coin, 25 centimes. Bronze coins, 1, 2, 5, and 10 centimes. 


GERMAN EMPIRE.—100 pfennig=1 mark=about 1s. About 
20°45 m.=% sterling. Gold coins, 20 (doppel-krone), 10 
(krone), and 5 (half-krone) marks. Silver coins, 1, 2, 3, 
and 5 marks and 50 pfennige. Thaler=3 marks=a2s. 11d. 
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Nickel coins, 20, 10, and 5 pfennige. Bronze coins, 1 and 
2 pfennige. 


GREECE.-—100 lepta=1 drachma paper=od. 27 drachme 30 
lepta= £41 or about 108 drachme per too fes. Foreign 
gold coins in circulation. 


HOLLAND.—100 cents=1 guilder or florin=1s. 8d. 12 guilders 
10 cent.=% sterling. Gold coins, 10 florins (16s.). Silver 
coins, 2} guilders (rijksdaaler), 1 guilder, 4 guilder and 25 
cents. 


InpiA.— 41=15 rupees. 16 annas=1 rupee=1is. 4d. 3 pie=1 
pice, 12 pie=1 anna=1d. Lac of rupees=:00,000. Crore 
of rupees = 10,000,000. 


ITALy.—100 centesimi=1 lira=g4d. About 25 lire 4o cents.=£ 
sterling. Gold coins, 100, 50, 20, 10, and 5 lire. Silver 
coins, 5, 2, 1 lira, and 50 and 20 centesimi. Paper worth 
much less. 


JAPAN.—I0O rin=1 sen=jd., 100 sen=1 yen or dollar=2s. odd. 
Gold coins, 5, 10, and 20 yen. Silver coins, 10, 20, and 
50 sen. Nickel coin, 5 sen. Bronze coins, 1 sen and 5 rin. 
The unit of account is the gold yen. 


MerxiIco.—100 centavos=1 dollar or peso (silver)=2s. ofd. 


Norway.—1iIo0o0 ore=1 kroner=1s. 14d. Gold coins, 10 and 20 
kroners. Exchange 18'19 krone=¥ sterling. Paper 
money principally used; least value, 5 kroner. Below this 
amount, silver and copper coins. 


PORTUGAL.—I100 reis=1 teston=4d. 1,000 reis=1_ milreis. 
Paper milreis=about 4s. 1d. Gold coins, 1, 2, 5, and 10 
milreis. Currency, principally paper. Conto=1,000 


milreis. In the Azores, 1 milrei=3s. 64d. 


Roumania.—1 leu=100 bani=about 9$d. Gold coins, 5, 10, and 
20 lei. Silver, 1 leu, 2 and 5 lei. Nickel, 5, 10 and 20 bani. 


Russia.—1oo copecks=1 rouble. Silver or paper rouble=2s. 14d. 
Gold coins—15 roubles (imperial), 10 roubles, 7°50 roubles 
(half-imperial), 5 roubles. 15 paper roubles=1o roubles 
gold=roughly 1 guinea. Currency principally paper. 

SERVIA.—Dinar=1 franc=g9$d. Gold coins, 10 and 20 dinars. 


Silver, 4, 1, 2, 5 dinars. Bronze, 5 and 1o paras. Nickel, 
5, 10, 20 paras. 
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SPAIN.—1I00 centimos=1 peseta—about 26°70 pesetas to the 4 
sterling. Gold coins are 20, 10 and 5 peseta pieces. Silver 
coins, I and 5 pesetas. 


STRAITS SETTLEMENT AND Matray StatTes.—Gold dollar=2s. 4d. 
Silver coins—50, 20, 10 and 5 cent pieces—are legal tender 
to 2 dollars, but $ dollar is unlimited tender. Copper coins 
—1, } and i} cents—are legal tender to 1 dollar. 


SwEDEN.—Krona of 100 ore=1s. 14d. or 1819 kr. to the 41. 
Gold little used. Currency for 5 kr. or more mostly paper. 


TURKEY.—40 paras=1 piastre=2d. nearly. 100 piastres=1 lira 


turca or gold medjidie=18s. 109} pias=41. “‘ Purse,’’ 
sometimes used in accounts= 500 piastres or 5 liras and is 
calculated=£4 10s. od. Value of piastre varies in 


different parts of the Turkish Dominions. In Syria, 1 
Turkish £ =130 local piastres and £1=143% local piastres. 


UniITED STATES.—1 cent=about $d., too cents=1 dollar=4s. 1$d. 
4 dols. 87 cents= sterling. Gold coins, 2$ dollar piece, 
half eagle (5 dollars), 1 eagle (10 dollars), 1 double eagle 
(20 dollars). 


UruGuay.—100 centavos=1 dollar (gold)=about 4s. 3d., or 
$470=£. Only foreign gold coins (which are legal 
tender) are in circulation. Silver coins, 10, 20 and 50 cents. 
and 1 dollar. Nickel, 1, 2 and 5 cents. 


VENEZUELA.—Medio= about 24$d.; real=about 5d. Monetary unit 
is silver bolivar=about 94d., or 1 franc, or 25°40 bols. to 
the £. Currency is based on gold standard—no paper in 
circulation. Coins are gold, silver and nickel, but principal 
coin is silver dollar of 5 bols. known as “‘ peso fuerte ’’ or 
simply ‘‘ fuerte.’’ 
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THERMOMETRICAL AND BAROMETRICAL TABLE. 


THERMOMETERS. BAROMETER. 
Réaumur, )Centigrade.' Fahrenheit. Re nt barat 
80’ 100’ 212° Warer Bots (when the bar. ire Ae sete 
is at 30 inch = 760 mm.) 925 = 28°54 
ly ets Be li 
72 go 194 740 = (29°13 
68 85 185 745 = 29°33 
64 80 176 eA No 29°53 
7 D906 Feo ee 
62°7 78'3 173 Alcohol boils (when the bar.}| 760 = 29-92 
is at 30 inch = 760 mm.) 765 = 30°12 
6 AAO = Wise 
0 75 Ae 775 = 30°5f 
56 70 158 F8G. pes) NOE 
<9 785 = 30°91 
: 65 vid 9G0!)) =F 3b LO 
48 60 140 
4 131 sii 
. 2 2 5 Inches. Millim, 
43 53 127 ‘Tallow melts. 31 Meir soy ir 
40 50 122 300 = bie: 
36 45 113 PM ml ee 
32 40 104 a7 Po V6858 
30°2 37°8 100~)=—-: Fever heat commences. thireciediats 
29°3 36°7 98 Blood heat. heights, to be added 
28 to above. 
sa de Millim. Inches. 
24 30 86 I wa 039 
20 25 77 Summer heat. Ae re ae 
3 =)- 118 
19 24 76 4 = *158 
16 20 68 5 = “197 
a TS 59 Temperate. Inches.  Millim. 
8 Io 50 Temperature of spring water. Eh 33, 2951 
4 5 41 Raion 
Oo fo) 32 WATER FREEZES. O14 = 10% 
nae ene Oa 4 Sane 
4 5 23 0°6 — EAS 
— 8 —IO I4 C7) sa) EG 
; : Or>) (2) 2a 
sore ded. yf —=18 o ZERO (Fahrenheit). 


BAROMETER.—The weather glass and rainfall in France are 
measured by the millimétre=1-1oooth of a métre="0394 inches = 
4-1ooth of an inch. 


THERMOMETER TABLE.—On the Continent thermometers are 
frequently graded for both Centigrade and Réaumur. 
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TEMPERATURE CONVERSION TABLES. 


(By permission of the Proprietors of the Electrician.) 


For CONVERTING TEMPERATURES CENT. TO FAR. 


wi hee py 
fe) 210°2 
+1 21I2°0 
2 221°0 
3 230°0 
4 239°0 
5 248-0 
6 257°0 
7 2660 
8 275°0 
9 284°0 
Io 293°0 
II 302°0 
I2 3110 
13 320°0 
14 329°0 
15 335°0 
16 347°0 
17 356°0 
190 374°0 
20 383-0 
oT 392°0 
22 410°0 
23 428-0 
24 446°0 
25 464°0 
26 482°0 
27 500°0 
28 518-0 
29 536°0 
3° 554°0 
31 572°0 
32 
aoe ante 
o 33°89 
+1 34°45 
2 35°00 
3 35°56 
4 36°11 
5 36°67 
6 37°23 
7 37°78 
8 38°34 
9 38-90 
Io 39°45 
II 40°00 
jie 40°56 
13 4VII 
14 41°67 
15 42°23 
16 42°78 
37 43°34 
18 43°90 
19 44°45 
20 45°00 
2u 45°56 
22 46°11 
23 46°67 
24 47°23 
a 47°78 
26 48°34 
27 48*go 
28 49°45 
29 50°00 
30 50°56 
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SPHEROIDAL TABLES, 


SHOWING THE LENGTH OF EACH DEGREE OF LATITUDE IN STATUTE 
MILES, AND OF LONGITUDE IN MINUTES OF LATITUDE OR 
NAUTICAL MILES UNDER EACH PARALLEL OF LATITUDE. 


LaTITUDE. 
Length of one Degree in Statute Miles. 


Lat. Lat. Lat, Lat. 
0° 68°704 23° 68°810 46° 69:067 69° 69°318 
nies 68°704 24° 68°819 47° 69°079 70° 69°326 
oy 68°704 25° 68°828 48° 69'092 ae 69°333 
ah 68°706 26° 68-838 49° 69°104 72° 69°341 
AS 68°707 27° 68°848 50° 69°116 ey 69°348 
5° 68°709 28° 68+858 51° 69°128 74° 69°335 
6° 68°71 29° 68-868 52° 69°140 75° 69°361 
7° 68°714 30° 68°879 53° 69°152 76° 69°367 
8° 68+717 31° 68-889 54° 69°164 77° 69°373 
9° 68-721 32° 68*g00 55° 69°176 78° 69°378 
10° 68°725 337 68°912 56° 69°187 79° 69°383 
TH 68°729 evi 68-923 57° 69°198 80° 69°387 
Os 68°734 35° 68°934 58° 69°210 81° 69°391 
13° 68°739 36° 68-946 59° 69°221 82° 69°395 
14° 68°745 37° 68-958 60° 69°231 83° 69°398 
15° 68°751 etohe 68-970 61° 69°242 84° 69°401 
16° 68°757 39° 68-982 62° 69°252 85° 69°403 
fe 68-764 40° 68°994 63° 69°263 86° 69°405 
18° 68-771 4re 69:006 64° 69°272 87° 69°407 
19° 68°778 42° 697018 65° 69°282 88° 69°408 
20° 68-786 43° 69°030 66° 69*291 89° 69°4.09 
21° 68°794. 44° 69°042 67° 69°300 go° 69°4.09 
rte 68-801 45° 69°055 68° 69°309 
LONGITUDE. 


Length of one Degree in Nautical Miles. 


La Lat Lat Lat 
o° 60°410 23° 55°550 46° 41°817 69° 21°521 
ry 60°400 24° 55°125 47 41°050 70° 20°538 
2° 60°373 25° 54°684 48° 40°270 wee 19°548 
3° 60°326 26° 54°225 49° 39°479 72° 18°553 
4° 60°261 27° 53°751 50° 38°676 73° 17°553 
5° 60°177 28° 53°259 51° 37°861 74° 16°547 
6° 60°074 29° 52°751 52° 37°035 75° 15°536 
2 59°954 30° 52°228 53° 36°198 76° 14°521 
8° 59°814 31° 51°688 54° 35°350 77% 13°502 
9° 59°656 32° 51°133 550) 34°492 78° 12°478 
10° 59°480 33° 50°562 56° 337023 79° II*451 
11° 59°285 34° 49°976 57° 32°745 80° 10421 
12° 59°072 35° 49°375 58° 31°856 81° 9°388 
13° 58841 30° 48°758 59° 30°958 82° 8-352 
14° 58°592 ng2 48°127 60° 30°051 83° 7°313 
2 58-325 38° 47°481 61° 29°135 84° 6:272 
TOC 58-040 39° 46°821 62° 28°211 85° 5*230 
17° 57°737 40° 46°146 63° 27°278 86° 4°186 
18° 57°41 4r° 45°459 64° 26°337 87° 3°140 
19° 57°077 42° 44°757 65 25°388 88° 2°004 
20° 56:722 43° 44°042 66° 24°432 89° I°047 
ar° 56°348 44° 43°313 67° 23°468 go° 0*0 
22° 55°958 45° 42°571 68° 227498 
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SYNOPSIS OF UNITS. 


Dimensions 
I,.--FUNDAMENTAL. 


Length—Mass—Time ... avg ve ie pe bee Se a L—M—T 


II.—DERIVED MECHANICAL. 


Area’... de = TEX LE) vee tale ASS ee 4h a}! 
Volume aay =LXLXL ia mat od ee gas 
Velocity eee k) Peas by ae Ve ae ae Ms 
Momentum ... =mass X velocity... 

Acceleration... A=velocity+time... 

Force ... ... F=mass Xacceleration 

Work ... ... Wz=forceXlength ... 

Energy (kinetic) =34 mass xXvelocity ” 


III.—DERIVED ELECTRO-STATIC. 


Quantity aa ve.  G=vUQ=,/force X distance ” re ees L2 M2 T- 
Current ans ts c=vl=quantity +time ¥, ip -. | L2 M? JT? 
Electro-motive Force | | E_ f P ae ae 
Difference of Potential! °= py Work quantity eh LM 
Resistance ... inn r= e =electro-motive force-- current array i? Oye & 

v 
Capacity ah ays k=v’K=quantity~+electro-motive force ... | L 
Sp. Ind. Capacity ... Fae = quantity~another quantity... --. | a numeral 


IV.—DERIVED MAGNETIC. 


Strength of Pole... kee CRY | meme. cys vere $ we 1 
Quantity ve MACHT m= / force X distance “es L* M’ T 
Moment ofa Magnet ... ml=strength of pole X length of poles lA MA 
Intensity of Magnetisation I=moment of magnet+volume L,? M2? T-! 
Magnetic Potential es =work-~+strength of pole ... Li? Mae 
V.— DERIVED ELECTRO-MAGNETIC. 
Current C= : =intensity of fieldxlength ... | D2 M? 7 
. g 2 a 2 

Quantity O= 3 =current X time=CT L? M2 
Electro-motive Force ) ; ‘ 34,4 
Difference of Potential } E=ev =work~ quantity ek e spe f Lat ee 
Resistance ... vs R=rv?=electro-motive force+current ve Te 
Capacity K= z =quantity--electro-motive force .., | L! T? 
ade Bosra ie _=displacement+force... ... .., | L2T? 

elf-induction, or ) _ET _ energy _ wx(length)2 

“Quadrant”? 3} area CHES Veer es a) L 


ee 


Ratio of electro-magnetic to electro-static unit of quantity, v=3x10" | L T! 
centimetres per second approximately. 


} 
q 
q 
i 
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SYNOPSIS OF PRACTICAL UNITS. 


3 Value. 
Unit. 5 Name. Derivation. 
> 
nN C.G.S. Equivalent. 
( ‘926 standard Daniell 
E.M. Boa} 5 Volt. Ampere X ohm, 108 cell, or ‘697 standard 
; Clark cell 
Resist- R Ohm. Absolute. 10° 106°3 c.m. mercury, 
ance 1 sq. mm. section 
Current i Ampere. Absolute. 10! (14°4521 grm.) at OPC. 
\ 1:118 milligrammes of 
Quantity | Q Coulomb, Ampere X second 10! i silver deposited per 
second 
Capacity | K Farad. Coulomb -~+ volt 10° 
nf », | Microfarad. 1 millionth farad. 1077) 2*5)/nauts /of Divs: 
cable 
Power Pw Watt. Volt X ampere 10’ 0013405 or aa h.-p. 
Work W ( Volt X coulomb. iV ‘7373 ft.-lbs. 
WJ Joule. 
ee ) 5 r Amp.” Xsec. Xohm, “ ‘238 calorie. 
elf- Quadrant Electro-magnetic 
induction] Secohm Volt iho ay ' 10° energy stored in the 
Mutual ,, or Henry tahisen ara bes system 


PRACTICAL ELECTRIC UNI7S. 


RESISTANCE, R.—The Oum is equal to 10° C.G.S.* units of 
resistance. It has been agreed to take as the practical unit of 
resistance the resistance of a specified column of mercury (B.A. 
Committee on Electrical Standards, 1892; Report of Electrical 
Standards Committee of the Board of Trade, October 27th, 1892). 
This specified column of uniform cross-section is defined by its 
length, 106°3 cm. at 0° C., and its mass, 14°4521 grammes. If 
the mass of 1 cc. of water at 49 C. be 1 gramme, the area of the 
cross-section of such a column will be 1 sq. mm. Thus 1 ohm 
is the resistance of a column of mercury at 0° C. 14'4521 grammes 
in mass, and 106°3 cm. in length. For industrial purposes stan- 
dards in solid metal having the same resistance as this specified 
column are made and deposited at the Board of Trade and else- 
where. These standards are from time to time compared together, 
and have their values redetermined in terms of a mercury column. 

To obtain the relation between resistances measured in B.A. 
units, and resistances measured in ohms, we have— 

1 B.A. unit= *9866 ohm. 
I ohm = 1'01358 B.A. Units. 


* Electro-magnetic system. 
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Thus, to reduce B.A. units to ohms, we have to multiply by 
‘9866 (i.e., deduct 1°34 per cent.). German silver coils having a 
temperature coefficient of resistance of ‘044 per cent. per 1° C., 
adjusted to be B.A. units at 0° C., become ohms at 3095 C. 
Platinum silver coils, having a temperature coefficient of ‘028 per 
cent. per 1° C., adjusted to be B.A. units at 0°, become ohms at 
479°8 C, 

The MecouM=one million ohms. 

The MicRoHM=one millionth ohm. 

The Specific Resistance of Mercury is thus ‘9407 x 10-* ohms 
=94'07 microhms. 

The Legal Ohm of the Paris Congress, April, 1884, now 
superseded by the above B.O.T. ohm, is defined as the resistance 
of a column of mercury 106 cm. long, and 1 sq. mm. section at 
0° C. 

ELECTRO-MOTIVE Force, E.—The VoLtT is equal to 10% 
C.G.S.* units of electro-motive force. The E.M.F. of a Clark 
cell at 15°C. is 1°434 volts. (See B.O.T. Report.) Electro- 
motive force is equivalent to the difference of potential between 
two points. The VotrT is the electro-motive force which maintains 
a current of 1 ampere in a conductor whose resistance is the ohm. 

CuRRENT, I.—The AMPERE is the current, of which the abso- 
lute measurement is 10-' C.G.S.* units. 

One ampere decomposes ‘00009324 gramme of water (H,O) 
per second, or deposits 1°118 milligrms. of silver per sec. = 4'025 
grms. per hour. 

The MILLIAMPERE=y>555 Of an ampere. 

Quantity, Q.—The Coutoms is equal to 1o—' C.G.S.* units 
of quantity. It is the quantity of electricity conveyed by an 
ampere in a second. 

Capacity, K.—The Farap 1s equal to 10-° C.G.S.* units of 
capacity. It is the capacity defined by the condition that a 
coulomb charges it to the potential of a volt. 

The MicroraraD, mfd.=10—1* C.G.S.* units of capacity, or 
one-millionth of a Farad. 

SELF-INDUCcTION, L,.—The SEcouMm,t Quadrant or Henry is 
equal to 10° centimetres or earth’s quadrant. 

Power, P,.—The Watt is equal to 107 C.G.S.* units of 


power. It is the power conveyed by a current of an ampere 


* Electro-magnetic system. 
+ The “‘secohm ”’ and ‘‘ quadrant ’’ were the terms used for self-induction 
until the ‘‘ Henry ”? was officially adopted. 


oLb aSvg aovf oz] 


View of the Mounting Shop at the Marconi Works, Chelmsford. 


Useful Data Ae 


through a conductor whose ends differ in potential by a volt; or, 
in other words, the rate of doing work when an ampere passes 
through an ohm, and it is equal to ro” ergs per second, or a Joule 
per second (7}, of a H.P.). 


Sy tye ee bao R= E?+R= Watts, 
Bseh 12 oR ig 
— —— tera Ely a en ower, 
745 746 746R ; 


The Board of Trade Commercial Unit is 1,000 volt-ampere- 
hours or 1,000 Watt-hours ; ro amperes at 100 volts an hour=one 
B.T. unit, or equal to 1°34 H.P. working for one hour. 

HeEaT OR Work, W,.—The Joute is equal to 107 C.G.S.* 
units of work or ergs. It is the work done, or heat generated by 
a Watt in a second—i.e., the work done or heat generated in a 
second by an ampere flowing through the resistance of an ohm, or 
the heat generated by a Coulomb running down through a differ- 
ence of potential of 1 volt. It is therefore the amount of heat 
equivalent to 10’ ergs. Assuming Joule’s equivalent = 41,890,000 
ergs, it is the heat necessary to raise ‘24 gramme of water 19 C, 

ped ee 12 Ry os Bad + Rice Q Joules. 

And since 1 H.P.=5§50 ft.-lbs. per second, 

Wi = $28 E O= 77373 EQ. ft-lb, 


and 


HEAT UNITS. 


Heat Unirs.—The French unit of heat is the quantity of heat 
required to raise 1 gramme mass of water, from 4° (temperature 
of maximum density) to 5° Cent.=1 gramme degree Cent. = 
‘00397 British heat unit. The kilogramme degree Cent. in 
engineering is called the Carorir. It is=3°968 British units of 
heat (B.Th.U.). 

The British THERMAL Unit is the amount of heat required to 
raise 1 pound of water, from 60° Fah. to 61°=1 pound degree 
Pah. =0°2519 calories. 

JOULE’s Equivatenrt,* J, is the amount of ENERGY equivalent 
toa Unir oF Heat. Then, for 

1 g.-deg. Cent., J=41°89 x 10°, say 42 x 10° ergs. 
1 Calorie J = 41°89 x 10°, say 42 x 10° ergs. 
1 lb.-deg. Cent., J= 1°92 x 101° ergs, or 1,400 ft.-lbs. 
1 lb.-deg. Fah., J= 1°07 x 101° ergs, (or, 778 {t.-lbs. 
*See Science Abstracts, vol. Deo GI.) tor Rowland’s, Griffith’s, 


Schuster’s, or the latest values for Te 
2H 
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Tur HEAT GENERATED in time, T, by a current, I, through a 
wire of resistance, R, is 
12 Re ea 
J J 
where J=42 x 10° and I, R, and E are expressed either in abso- 
lute electro-magnetic or electro-static units, and T in seconds. 


For practical use, when | is amperes, R ohms, E volts, and 
T secs., the heat generated in time T=I2? R T x0'24; or 0°24 
EI T calories. Or, ‘ooog E I T British units. 


LIGHT UNITS. 


Tur British STANDARD CaNnDLE.—The Standard or Parlia- 

mentary candle is set up as the official standard under the 
Metropolis Gas Act of 1860. It is defined as a spermaceti candle 
to weigh six to the pound and to burn 120 grains per hour. 
Neither length nor diameter of the candle are specified in the Act. 
The usual dimensions now are 10 inches long, o’8 inch diameter 
at top, o’9 inch diameter at bottom, weighing 1,200 grains, burn- 
ing 120 grains per hour, and height of flame 1°75 inches. It is 
unreliable as a standard of comparison, as individual candles may 
vary as much as Io per cent. 
: Tur Vernon Harcourt OR PENTANE STANDARD is a lamp 
designed by A. Vernon Harcourt in 1877. It burns air saturated 
with pentane vapour in an Argand burner. The flame is carefully 
adjusted in height, and is cut off from the photometer by a screen 
which permits a clear opening of 47 mm. or 1'8 inches in height. 
This lamp is now the official standard of the Metropolitan Gas 
Referees, and is reckoned as 1o standard c.p. 

Tur CARCEL OR FRENCH Unir is a Colza oil lamp with clock- 
work pump. It burns pure Colza oil at the rate of 42 grms. per 
hour in an Argand burner of specified dimensions, with a special 
form of glass chimney. It was introduced by J. B. Dumas and 
Regnault in 1800. Its value, as agreed on at the photometric 
meeting in Zurich in July, 1907, is 9°82 c.p. 

Tue GERMAN CANDLE (Normal- or Vereins-kerze) is defined as — 
a paraffin candle 20 mm. diameter, burning with a flame 5 cm. in 
height. It is unreliable and practically obsolete. 

Tue Herner Unir (Hefner Einheit or ‘‘H. K.’’—Hefner 
Kerze) is a lamp produced in 1884 by Hefner von Alteneck, and — 
subsequently adopted as the German official standard. It burns — 
amyl-acetate in an open flame 40 mm. high through an ordinary | 
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wick. It has been certified by the Reichsanstalt, who prescribed 
its form and dimensions. It has been adopted by the 
Am.Inst.E.E., and, provisionally, by the U.S.A. Bureau of Stan- 
dards. Its value is o'913 c.p. according to Zurich meeting, July, 
1907. 


RELATION BETWEEN SPARKING DISTANCES AND 
IMPRESSED VOLTAGE. 


In the Standardisation Rules of the American Institute of 
Electrical Engineers, the following table of sparking distances in 
air between opposed sharp needle points for various effective 
sinusoidal voltages is given :— 


| 
Kilovolts Inches Kilovolts Inches Kilovolts | Inches 


sq. root of sparking sq. root of sparking sq. root of sparking 
mean sq. distance. mean sq. distance, mean sq. distance, 
5 20°25 
Io 21°30 
15 22°35 
20 23°40 
25 24°45 
30 25°50 
35 26°50 
40 27°50 
45 28°50 
59 29°50 
60 30°50 
70 


Recent tests show that needle-point gaps are not reliable 
above 100,000 volts. A sphere gap voltmeter is recommended by 
S. W. Farnsworth and C. L. Fortescue (Proc.Am. Inst. E.E., 
Feb., 1913), and the tests made by the latter and L. W. Chubb 
give the following results :— 


Diam. of Spheres in C.M. Gap in C.M. Volts. 
25 2 60,000 
25 4. II2,000 
25 6 165,000 
50 8 215,000 
50 Io 260,000 
50 I4 350,000 


2H2 


SPECIFIC INDUCTIVE CAPACITIES. 


(By permission of the Proprietors of the Electrician.) 


The specific inductive capacity of a substance is the ratio of the capacity of a condenser when its 
plates are separated by this substance to the capacity of the same condenser when its plates are 


separated by air at about 760 mm. pressure—no change being ma 


substitution of air for the substance in question. 


The determination ot the specific inductive capacity of a subs 
accuracy on account of the phenomenon of absorption or soaking in of the ch 
apparent diminution * in the specific inductive capacity for ch 
The figures given in the following table shou 


with those of long duration. 


de in the condenser except in the 


regarded as approximately correct. 
Specific Induc- Authority. 
Substance. nee Capacity. 
Flint glass, very light, density 2°87 6°61 J. Hopkinson 
ty light, density 3°2 ; 6°72 J. Hopkinson 
Ee es se rth Fe yt Be el 3°01 Wiillner 
“= dense, density 3°66 .. ate oe mie 7°38 J. Hopkinson 
as a ft %. a 3°05 Wiilner 
. extra dense, density 4°5 9°90 J. Hopkinson 
¥ extra dense .. oe 3°16 Wiillner 
Crown glass, hard, density 2°485 - 6°96 J. Hopkinson 
se = af 3°11 Wiiliner 
Plate glass .. an 845 J. Hopkinson 
3 i; 40 5°83 to 6-34 | Wiillner 
White mirror glass .. 5°83 Schiller 
a e 42 6°34 Siemens 
Straw-coloured glass 2*96 to 3°66 | Schiller 
» ” 4°12 Siemens 
Paraffin wax.. 1°977 Gibson & Barclay 
3 si ae 1°96 Wiillner 
33 ae 2°32 Boltzman 
” » 1°68 to 192 ‘| Schiller 
* Se hs te 2:19 to 2°34 Siemens 
Indiarubber, pure .. 2°12 Schiller 
2 Aa iss 2°34 Siemens 
9 vuicanised 2:69 Schiller 
Pe: ms 2°04 Siemens 
Resin.. 2°55 Boltzman 
Ebonite 2:21 to 2°76 Schiller 
» 3°15 Boltzman 
% Pi =e 2°56 Wiillner 
5 2:28 Gordon 
Sulphur 2°88 to 3:21 | Willner 
Ae 3°84 Boltzman 
. 2°58 Gordon 
Shellac 2°74 Gordon 
# 2°95 to 3°73 Wiillner 
x a 3°15 Boltzman 
Gutta-percha 4°2 Faraday 
” .. 2°46 Gordon 
Mica .. Re 5°0 Faraday 
Pitch ot ro 18 Faraday 
Petroleum, spirit, Fie!d’s 1°92 J. Hopkinson 
e essence of Ns 2°17 Perot 
3 oil, ..Field’s 2°07 J. Hopkinson 
. ,, common .. 2*10 J. Hopkinson 
53 % i ce a 2+04 to 2°07 | Silow 
A. ,, neutral at 21°C. .. 2:26 E. B. Rosa 
Turpentine, commercial .. or 2°23 J. Hopkinson 
+ iy at 18-6° C. 2°43 E. B. Rosa 
se oil of, at 17-1° C. 1°94 Quincke 
se BL ett ay 2°16 to 2°22 Silow 
Castor oil .. 4°78 J. Hopkinson 
Sperm oil Re 3°02 J. Hopkinson 
a at20° C... 3°09 E. B. Rosa 
Benzine 2°20 Silow 
» Ds = 2°24 Perot 
vs neo y the | Ole agege & 2, 2°45 E. B. Rosa 
Bisulphide cf carbon at about TI ks ‘ 1°97 to 2°22 Quincke 
A. Pe re a E r°81 Gordon 
Water at 14° C J 83°8 Tereschin 
pees Ge 25 “is ae : 45°77 E. B. Rosa 
Air at about 0-001 mm. pressure .. 0°94 Ayrton 
” » 5 mm. ” 09985 Ayrton 
2 a + a is ae 0°9994 Boltzman 
Hydrogen at about 760 mm. pressure .- 0°9997 Boltzman 
” ” ” > = 079998 Ayrton 
Carbon dioxide at about 560 mm. pressure 10004 Boltzman 
> ” ” ” ” r°0008 Ayrton 
Olefiant gas at about 760 mm. pressure .. tte “iE bts I*0007 Boltzman 
Sulphur dioxide at about 760 mm. pressure + - ae ws I°0037 Ayrton 


* According to M. Perot the reverse is sometimes the case w 


ith impure liquids. 
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SPECIFIC ELECTRICAL RESISTANCE 
TABLE 


METALS, ALLOYS, ELECTROLYTES, INSULATORS. 


(By permission of the Proprietors of the Electrician.) 


METALS AND ALLovys. 


“See f° LC NS se ean: parame ee eee oe oe ee ed Pa eae Tk TS OI ead 


Resistance 
Compared | Resistance] Tem 


Specific 


perature Coefficient 


Metal or Alloy. with in C.G.S. peri GC 
Copper Units 
(approx.) | ato°C. 
ae hha sede AES i eierate CwetaAl!  A IAI Fe 
Aluminium, annealed 2 2,946 0°0039 
a hard-drawn... 2 3,160 0°0039 
Antimony, pressed P aa 224 35,900 0°0039 
Bismuth, pressed... Sa fed 83 132,650 0'0054 
Cadmium ... ae ane ‘ise 64 6,800 — 
Carbon, retort... res -»» | 42,000 67 X 10° — 
7: are light (Carré) bea 4,400 7 to —0°0005 
by glow lamp (Edison-Swan) 2,500 4X 108 —0°00054 
Copper, soft rat wee oe I 1,580 0:00388 
a hard yee ie I 1,616 000388 
German silver (Cu 4 parts, Ni 2 13+ 2,170 000044 
parts, Zn 1 part) 
Gold, purest soft 14 1,952 0°00336 
», hard-drawn a py 1} 2,118 0°00365 
Iron fe Mp 2 ee 6 9,611 00048 
Lead, pressed __... itis ie 12} 19,850 0°00387 
Lead peroxide, chemically pre- 4 X 108 5590 X 10 —* 
pared 
Lead peroxide, electrolytically | 4 10° 6780 X I0° —* 
prepared 
Mercury, liquid ... oats HM 59 94,070 0:00072 
o° to 10° C.= + 0°000025 
10° to 20° C.= + 0-0000r4 
Manganin (Cu 84 per cent., Mn be a Dae 20° to 30° C. =+0-000003 
12 per cent., Ni 4 per cent.) , 30° to 40°C.= o 
40° to 50° C. =—0-000003 
50° to 60° C. =—o0-000006 
Manganese copper (Cu 70 per 63 100,600 0°00004 
cent., Mn 30 per cent.) 
Nickel, pure ee Ae 7} 12,290 0:0048 
Platinum, pure annealed ie 5 8,222 0°0032 
Platinoid (German silver +1 or 274 43,600 0°00025 
2 per cent. of Tungsten) 
Platinum iridium (Pt=80 per 184 29,375 0:00089 
cent., Ir =20 per cent.) 
Platinum silver (Pt =33 per cent., 163 26,820 000018 
Ag =66 per cent.) 
Phosphor bronze, commercial ... 54 8,479 0°00064 
Silver, annealed ... ae — 1,521 0°00377 
»,  hard-drawn — 1,652 — 
Tin, pure 6 9,565 0:004 
» pressed 81 13,360 0°0036 
Zinc, pressed 34 5,690 0°0036 


. eee 
eee eee eee 


* John Shields, Chem. News, “‘ No alteration observed on heating up to 115° C,” 


TABLE SHOWING RELATIVE VALUES OF STANDARD, 
BIRMINGHAM AND AMERICAN (BROWN & SHARPE) 
WIRE GAUGES. 


Reprinted by permission from the “ Engineer’s Year Book of Formula, Rules, 
Tables, Data and Memoranda” for 1913 by H. R. Kempe, M.Inst.C.E. 
Published by Crosby, Lockwood & Son. 


—_ ~- — a 
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THE GREEK ALPHABET. 


Large Small Name Commonly used to designate 
A a alpha . angles, coefficients. 
B B beta angles, coefficients. 
r v gamma specific gravity. 
A ") delta density, variation. 
1) € epsilon. base of hyperbolic logarithms. 
Z ‘g Reta eit co-ordinates, coefficients. 
H. n eta hysteresis (Steinmetz) coefficient, efficiency. 
8 6 theta angular phase displacement. 
I l iota 
K K kappa . dielectric constant. 
A d lambda conductivity. 
M [ mu : permeability. 
N v nu reluctivity. 
= & xi é output coefficient. 
O 0 omricron 
II T pl circumference—radius, 
P p rho resistivity. 
= o sigma (cap.), summation ; (small), slip. 
a ¥ tau time phase displacement. 
aN U upsilon leakage coefficient. 
p p phi flux, 
».4 x chi 
i y psi : 
Q w omega . (cap.), ohm ; (small), angular velocity. 


FOUNDATIONS 


(Reprinted by permission from the “Engineer’s Year Book and 
Formule, Rules, Tables, Data, and Memoranda ’”’ for 1913 by 
H. R, Kempe, M.Inst.C.E. (published by Crosby, Lockwood and 


Son). 

In cases where there is any doubt as to the ground being of 
too soft a nature to bear the weight of the proposed structure a 
trial pit should be sunk, or borings made with boring-rods; 
samples of the underlying strata may thus be brought up and 
examined. 


Where a soft stratum overlies firm ground, the foundation 
should, if possible, be carried down to the firm ground; if this is 
not possible, piles may be driven to the solid ground and the 
duilding supported on them, or a number of piers of brickwork, 
masonry, or iron cylinders sunk. 

Where ground is soft to a great depth a wide trench filled 


with concrete may distribute the weight over a sufficiently large 
area to support it, or the trench may be filled with carefully 
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rammed sand, prevented, by sheeting piling or some other means, 
from escaping laterally. Another method is to drive a number of 
piles, which, by the friction of their sides, would bear the weight 
of the building. 


FOUNDATIONS ON DIFFERENT SOILS. 


In any structure begun at different levels larger blocks should 
be used for the deeper parts, if the material admits of it, so as to 
reduce the number of mortar joints and the risk of unequal settle- 
ment. 

With Sand or Gravel Foundation overlying Clay on a Slope, 
intercept water by drain on upper side of building. 

Least Depth to escape Effects of Heat and Frost, from 3 ft. 
to 6 ft., according to the climate. Not less than 3 ft. in England 
for ordinary soils, and 4 ft. for clay. 

Rock.—Good foundation, but must be level ; should be levelled, 
if necessary, in steps. The uneven parts should be filled up with 
large stones, firmly built with strong cement, or with concrete. 


Gravel.—The best foundation. 


Sand.—Good foundation, if dry and not liable to be washed 
away, but this easily occurs; drains with leaky joints may cause a 
subsidence, or any disturbance of the water-level in the stratum, 
whether by natural or artificial means, such as pumping operations 
connected with deep foundations, even at a great distance. 


Clay.—Generally very treacherous and damp; the foundation 
must be deep. 


Hard Overlying Soft Ground.—lf care is taken that the 
pressure per unit of area is not greater than the firm layer will 
bear, it may be wiser to build on it, sinking into it as little as 
possible. 


Soft Ground Overlying Hard Ground.—lIf the stratum of 
soft ground does not exceed 15 ft. to 20 ft. it will generally be 
cheaper to sink down to the firm ground; if not more than about 
30 ft. drive piles or sink wells of masonry. If of indefinite depth, 
the platform must be supported by friction against the sides, 
and be therefore of considerable thickness. 


Made Ground should never be trusted for the support of 
much weight, even though it may have lain undisturbed for 
years. | 
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LOAD WHICH FOUNDATIONS WILL BEAR. 
Safe Load on Ordinary Foundations. 


Tons 
per 
sq. ft. 
1. Rock, moderately hard, 
strong as the strongest 
red brick ee ee 1016 
2. Rock of the strength of 
good concrete ... Sabi SAG 
3. Rock very soft... He, ib Oe. 
4. Moist clay and sand 1°36 
5. Coarse sand and dry clay 2-25 
6. Firm stone on dry clay... 3°18 


Tons 
per 
sq. ft. 
. Loose beds with piling... 1°82 
Loose beds with concrete 2°75 
Brick, stock, mortar... 2°5 
10. Brick, stock, Portland 
cement, 1 to I Aniki oO 
11. Concrete, Portland ce- 
ment, 1 to 6 ... oes 
12. Rubble on lias ... De at ee 


oO ONY 


Intensity of pressure on a rock foundation should at no point exceed 
one-eighth pressure, which would crush the rock. 
Buildings seldom press with a weight of more than 1 ton per square 


foot on foundations. 


Safe Load on Materials. 


Cwts. Tons 
per per 
6q/1n. sq.) ft, 
Portland cement, 
concrete; '5 to 1;... 2° 15 
Portland cement, 
concrete, Io to I I'o 7°5 
Mortar, ordinary... °5 a5 
Brick in mortar... -s 3°5 


per per 
Sq. in. sq. ft. 
Brick in cement... °8 5°75 
Granite 10°0 72 
Limestone ... ee LOO 65 
Sandstone ... Nest SG 38 
Rubble y 7. ees Aon 


Safe Load on Bearing Surface for end of Girders, 


Tons 

per 

sq. ft. 
Granite eh MA AE Es 
Portland stone re ALU 
Limestone... ant ead Cal's 
Brick, blue, in cement ... 9g 
Brick, stock, in cement ... 6 


Brick, stock, in lias 5 
Brick, stock, in lime tia eee 
Earth, compact 2 
Earth, made I 


Safe Load on Chimney Foundations. 


Tons 

per 

sq. ft. 
Granite es Ve Roun § 
Brick, blue Staff., in cement 20 


Concrete, 6 tor... a ATS 
Clavius ‘— 3 sik add 
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Safe Load on Stone Walls and Columns. 


Ashlar Walls, single Block in course 
bedstones. Columns, Columns, diameter 
diameter=% height. = +}; height. 
Lbs. per sq. in. Lbs. per sq. in. 
Granite it oth Nee te a 570 
Hard stone... ee SO 280 
Medium _... He cee Ta 142 


Safe Load on Brick Walls and Columns. 


Walls not less Walls 
than r8ins. under 18ins. Columns 


Columns, Columns, diameter 
diameter diameter =4 toys 
<iheight. < 4% height. height. 
Lbs. Lbs. Lbs. 
per sq. in. per sq. in. per sq. in. 
Brick in mortar ee ge 36 -~ 
Brick in cement... ae Up Poke, 72 ~- 
Brick in Portland cement ... a tb 108 44 
Rubble, mortar et Aly Ln — -— 
Rubble, cement ii a Tee Nee ae — 
Pressed bricks in mortar ... Ba tog be: 114 108 
Pressed bricks in cement ... BU is 142 II4 
Pressed bricks in Portland cement 100 —- _- 
Safe Loads on Floors. 
Lbs. Lbs. 
per per 
sq. ft. sq. ft. 
EEC VL2)\0) wat is 31 Stairs ou a ae ae 
Dwelling-rooms ___... dae hit Workrooms ... oe kee 
Library 72 Haylotts)aiii-2, iy ... 102 
Dancing ie Ky Py I Warehouses ... he sees 


a a, a 


WIRELESS TELEGRAPH PATENTS 


By J. St. Vincent Petts. 


HE records at the Patent Office are always interesting, 
and when they are those of a new industry they are often 


instructive as well. The curves below give in graphical 
form the information relating to wireless telegraphy extracted 
from these records. 


Figure 1 shows the total number of patents accepted and 


| 


1896 1898 1900 1902 904 1806 1908 1910 IZ 


Fig. J, 


still in force from 1896, when wireless telegraphy was born, 
until the end of last year. It will be seen that three years of 
infancy was followed by nine years of rapid growth, which has 
in turn been followed by a well-maintained maturity. The 
number of new patents each year is now approximately equal 
to the number which are abandoned or expire, so that there are 
a constant number of between two hundred and fifty and three 
hundred always in force. There are, of course, a number of 
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applications made during the past two years which have not yet 
been accepted, so that the curve has here two values, between 
which the final number must lie. 

Figure 2 shows the average life of the patents granted 
each year, and therefore gives a measure of the value of the 
inventions. The usual tendency with every industry for the life 
to fall off to about six years is well shown. The rises in 1897 


ness 
anne 


He 
ae 
= 
ELE 
BE 
ne 
Sri 
es 
= 


Ss 
Ba 
= 
= 
za 
oa 
\| 
pes 
fee 


ea 

BS 

es 

sas 
Pes 
aes 
cue, 
fae 


Se 


i 

Be 

eal 
fae 
ee 


i886 (ge8 i900 1902 {304 1906 1908 
Fig. 2. 


and rgo1 are, however, remarkable. Only a small part of the 
former is due to the prolongation of Lodge’s Patent No. 11575 
of 1897, and the rest is doubtless due to the new fields opened 
out to the inventor by Marconi’s Patents Nos. 12039 of 1896 
and 7777 of 1900. A number of the patents taken out since 
1899 are still in force, so that the curve here has two values, 
between which the average life must lie. These limits get so 


- ee 
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wide after 1908 that no inferences can be drawn, and the curve 
is therefore not continued beyond this date. 


The patent situation in regard to wireless telegraphy has been 
brought towards a successful solution by the results of litigation 
in Europe and America. 

The important action brought by Mr. Marconi and Marconi’s 
Wireless Telegraph Company, Ltd., to restrain the British Radio- 
telegraph and Telephone Company, Ltd., from infringing the 
plaintiffs’ patent, No. 7,777 of 1900, was the first of the actions 
that cleared the way for similar actions elsewhere. This case was 
heard before Mr. Justice Parker (now Lord Justice Parker) in 
the Chancery Division of the High Court of Justice in London, 
in December, 1910, and January, 1g1t. 

Mr. Marconi and his company claimed that the defendants 
had manufactured and sold, and were offering for sale, apparatus 
infringing their Patent No. 7,777 of 1900, and asked for an 
injunction, damages, delivery up of infringing apparatus, and 
costs. 

The defendants contended that they had not infringed the 
patent and that the patent was not valid, and in support of their 
contention cited numerous documents and called no fewer than 
seven witnesses. 

In support of their contention of non-infringement the defend- 
ants argued that a two-coil transformer was an essential feature 
of the invention, that they were using a one-coil or auto-trans- 
former, and that an auto-transformer was not a known equivalent 
of a transformer at the date of the patent. Further, they argued 
that if the auto-transformer they were using was an infringement 
they might use instead a single coil with an equal number of turns 
in each circuit which would not even be an auto-transformer, and, 
therefore, could not infringe. 

In the course of his now famous judgment, which was a 
masterpiece of clear reasoning and lucid statement, Mr. Justice 
Parker reviewed the progress of wireless telegraphy generally, 
and the problems which its practical application had involved. 
He pointed out that wireless telegraphy, in the sense used before 
him, operated by disturbances in the ether produced by the sud- 
den discharge of a condenser, and in this respect was entirely 
different to magnetic induction telegraphy. Moreover, the effect 
produced on the receiver fell off in the latter case as the cube of 
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the distance from the transmitter, and in the former case only as 
the square of the distance, from which it followed that the utilisa- 
tion of these disturbances for conveying signals must be far more 
efficient than the utilisation of lines of magnetic force. 


Henry first noticed that the discharge from a condenser was 
oscillatory. Kelvin and Helmholtz established the relation 
between the frequency of the discharge and the resistance, capacity 
and inductance of the circuit. Clerk Maxwell showed that the 
oscillatory discharge of a condenser must give rise to a disturbance 
in the ether travelling with the velocity of light. Hertz supplied 
the experimental verification of Clerk Maxwell’s theory and pro- 
duced the well-known Hertz radiator and resonator, the latter 
having a minute spark-gap. Branly and Lodge produced the 
coherer, which, substituted for the minute spark-gap of Hertz’s 
resonator, made a much more sensitive receiver. In 1892 
Crookes first suggested the utilisation of Hertz’s waves for wire- 
less telegraphy, and in 1894, the year after Hertz’s death, Lodge 
gave his famous lecture on ‘‘ The Work of Hertz.’’ In this 
lecture Lodge gave a very clear and complete account of the 
knowledge of Hertzian waves at that date; he pointed out the 
necessity for a persistent train of waves in order to obtain selec- 
tivity, and stated that conspicuous energy of radiation and per- 
sistent oscillation were incompatible—a statement which is true 
to-day, when we remember that he was referring to a single 
circuit. 


In 1896 Marconi applied for his Patent No. 12,039 of 1896, 
which was the first patent ever granted for a system of ether 
wave telegraphy. It embodied, among a large number of minor 
improvements, the utilisation of an elevated aerial and an earth, 
but had a number of drawbacks. Not only was there the draw- 
back, pointed out by Lodge, that being a good radiator the aerial 
could not be a good oscillator, but it also suffered from the limita- 
tion of capacity and potential of the aerial and therefore of the 
energy which could be utilised. 


In 1897 Lodge applied for his Patent No. 11,575 of 1897, 
in which he employed an inductance with a large capacity aerial 
in order to prolong the train of waves and improve selectivity. 
He thus made a compromise, sacrificing the radiating in order 
to improve the oscillating properties of his aerial. In other respects 
his system resembled Marconi’s. His aerial was vertical and not 
horizontal, and he said it might be earthed if desired; he, too, 
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used a coherer of metal fittings with a mechanical decohering 
arrangement. 


Later in the same year Lodge applied for another patent, 
No. 29,505 of 1897, and in the following year Sylvanus Thomp- 
son applied for Patent No. 525 of 1898. Both these patents relate 
to inductive telegraphy, and neither of them throws any light 
on the difficulties incident to utilising the principle of resonance 
in a system of telegraphy by ether waves. 

Marconi also applied for Patents Nos. 12,326 of 1898, 6,892 
of 1899, and 12,186 of 1899, all of which refer to the use of a 
transformer in the receiver for the purpose of increasing the 
voltage applied to the coherer. 

It is true that Braun’s Patent No. 1,862 of 1899 preceded 
Marconi’s Patent No. 7,777 of 1900, but there is no evidence that 
It was put into practice. 

Marconi commenced his specification with the statement that 
the object of his invention was to increase the efficiency and to 
secure selectivity. He obviously referred to the difficulty pointed 
out by Lodge, namely, that the circuit could not do two incom- 
patible things, however desirable, at the same time, and he said 
in effect: ‘‘ Take two circuits and let one do one of the things 
and the other do the other!’’ For this purpose he employed a 
closed oscillating circuit coupled to an open radiating or absorbing 
circuit, and adjusted all four circuits to have the same time period. 

The interpretation which he (Mr. Justice Parker) put on the 
patent seemed to him after careful consideration the true, and 
indeed the only possible, interpretation, but before leaving the 
subject he mentioned the matter of coupling, upon which consider- 
able stress was laid at the trial. It was contended that loose 
coupling was essential to success, that no direction as to 
coupling was given, and that in one out of the nine examples 
given the coupling was not very loose. In the opinion of the 
Judge the direction to couple loosely was impliedly, if not ex- 
pressly, given in the specification. 

It was not disputed that the invention did get over the diffi- 
culties it was designed to meet. It produced a persistent train 
of waves, increased the available energy, doubled at once the 
distance of communication, and secured selectivity. The utility 
of the invention could not be doubted. 

Mr. Justice Parker next considered whether the invention was 
anticipated by Braun’s Patent No. 1,862 of 1899. The latter, 
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he said, involved many difficulties, and Braun was evidently 
unacquainted with what Marconi and Lodge had already done. 
The essential feature of Braun’s invention was the utilisation of 
lower frequencies than he thought were being used, and it was 
clear that the specification did not contain even the remotest sug- 
gestion of the problem which Marconi’s patent of 1900 was 
intended to solve, much less any suggestion bearing on its 
solution. 

The Judge added that the accuracy of this conclusion would 
be further evident by considering the objection founded on want 
of subject matter. In considering this plea it was important to 
remember that two circuits in the receiver were no novelty. 
Lodge had two circuits in his 1897 patent. He had two circuits 
at his receiving end, and, in a way, at his transmitting end also, 
and yet he failed to see that if he utilised the principle of resonance 
as between those two circuits the problem would be solved. Mar- 
coni had two circuits in his 1898 patent and did not tune them. 
In the transformers of Tesla and Oudin rough tuning was done 
to overcome the disadvantage of comparatively loose coupling, 
but this was only with the object of raising the voltage, and was 
a very different thing from deliberately loose coupling and tuning 
two circuits together with the object of producing a long train 
of waves and securing the full benefit of resonance between the 
receiver and transmitter. In the literature quoted there was no 
trace of the idea underlying Marconi’s invention, and not a single 
suggestion from which a competent engineer could arrive at this 
idea. Mr. Justice Parker held, therefore, that the plea of want of 
subject matter entirely failed. 

The only other plea of invalidity was based on the prior grant 
of Braun’s Patent No. 22,020 of 1899. This patent was similar 
to the previous one, with the addition of an earthed aerial. Braun 
said nothing of tuning, and the specification contained a passage 
which in the opinion of the Judge was inconsistent with the two 
circuits being intended to be tuned together. It was impossible to 
see how it could be said that this patent contained a grant of the 
invention described in Marconi’s 1goo patent. 

Having come to the conclusion that Marconi’s rgoo patent 
was a good and valid patent, Mr. Justice Parker next considered 
the question of infringement. The defendants’ transmitter con- 
tained two circuits, one a closed circuit which was a good con- 
server of energy and a persistent oscillator, and the other an open 
circuit which was a good radiator. These circuits were intended 
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to be tuned together and contained adjustable devices for that 
purpose. They were also linked together in such a way that the 
oscillations in the closed circuit would gradually build up and 
maintain in the open circuit like oscillations, thus radiating a long 
train of waves. Similarly, the receiver contained two tunable 
circuits linked together. It appeared, therefore, that the defend- 
ants’ apparatus contained all the essential features protected by 
Marconi’s 1g00 patent. | 

It was contended that an auto-transformer such as the defend- 
ants were using was not a known equivalent of a transformer at 
the date of the patent, and further that they might use an inductive 
shunt which would not be a transformer at all. Mr. Justice Parker 
said he could not conceive, however, that an electrical engineer in, 
Say, 1899, would have had any doubt that what could be done 
by a two-coil air core transformer could also be done by an air 
core auto-transformer, and this even if arranged one to one, 
although an inductive shunt had never been used as a transformer 
before. In his opinion, however, the use of a two-coil instrument 
was not an essential feature of Marconi’s invention at all, and it 
Was a matter of indifference whether a transformer or an auto- 
transformer were used. 

Being of opinion that every claiming clause of Marconi’s 
patent of 1900 was a claim for an entirely novel combination pro- 
ducing an entirely new and useful result, and that the use of a two- 
coil transformer was no essential part of his invention, he held 
that the defendants, who in his opinion had taken all the essential 
parts of his invention, were infringers, notwithstanding that the 
substitution of an auto-transformer with an air core for any such 
purpose as that for which Marconi had used the transformer 
might have been new. He therefore gave judgment for the plain- 
tiffs and the injunction asked for. 

Since this action the defendants in a number of other actions 
which were commenced both in England and abroad have agreed 
to judgments against themselves. In France, however, the 
actions for infringement of the corresponding French patent 
against the Société Générale des Transports Maritimes, Com- 
Ppagnie Radiotélégraphique, Société Radioélectrique, and others, 
came to trial, and a judgment similar to and no less decisive than 
the above was delivered at the end of IQI2. 
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Number. 


2242 


2450 


GREAT BRITAIN. 
IQII. 
Date. Patentee and Description. 

Jan. 28.—HEINRICH Lance—Aerial conducting struc- 
tures for Wireless Telegraphy and Telephony. 

Jan. 31.—H. SHOEMAKER and C. Witson—Wireless 
Telegraphy. 

Feb. 1.—R. A. FESSENDEN—Wireless signalling. 

Feb. 1.—E. BELLini and A. Tosi—Antennae for Wire- 
less Telegraphy and Telephony. 

Feb. 9.—M. F. SUETER, F. M. Boorusy, and H. G. 
PaTERSoN—Combined magneto-ignition gear for 
‘nternal combustion engines and Wireless Tele- 
graphic apparatus particularly applicable to air- 
ships. 

Feb 13.—]J. G. BaLsILLIE—Control of high-frequency 
oscillations for use in Wireless Telegraphy. 

Feb. 16.—EMILE GrraRDEAU—Automatic commutator 
for radiotelegraphic plants with indirect excitation. 

Feb. 16.—EMILE GirarRDEAU—Radiotelegraphic plant. 

Feb. 16.—EMILE GIRARDEAU—-Sender with direct ex- 
citation or radiotelegraphic plant. 

Feb. 21.—E. FOURNIER D’ALBE—Silenium cells. 

Feb. 22.—F. J. CHaMBERS—Transmitter for signalling 
by electro-magnetic waves. 

March 1.—J. G. BALSILLIE and THE BRITISH RADIO 
TELEG. AND TELEPH. Co.—Spark dischargers for 
Wireless Telegraphy. ) 

March 2.—Ericu F. HUvrTH#, G.m.b.H., and RICHARD 
Hirscu—wWireless Telegraphic apparatus. 
March ro and 14.—W. T. DircHam—High-frequency 
oscillator detector (5997). Impulse excitation for 

Wireless Telegraphy (6449). 

March 16.—W. P. THompson, for Gres. FUR DRAHT.- 
TEL., M.B.H.—Production of electric oscillations 
by direct currents. 

March 25.—Marconi Co. and H. Rounp—Receivers 
for Wireless Telegraphy. 


8, 


11407 


EtG 


12254 
12255 


13020 


14028 


14727 
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March 27.—Ernest O. WaALKER—Spark generator for 
Wireless Telegraphy. 

April 1.—E. Bott, G. ARNESEN, and A. W. Sizer— 
Wireless Telegraphy. 

April 4.—Rupotr Goxipscummpr—Method of and 
means for receiving electric waves. 

April 5.—BrEpricu Mackxu—Arrangements for pro- 
ducing slightly damped electric oscillations. 
April 7.—GEs. FUR DRAHTLOSE TELEGRAPHIE, M.B.H.— 
Arrangements for producing slightly damped 

electric oscillations. 

April 8.—Sir Otiver Lopce and E. Ropinson— 
Wireless Telegraphy. 

April 15.—WaLrHER BurstyN—Irradiance coils. 

April 27.—E. Bevin and A. Tost—Spark-gap device 
for Wireless ‘Telegraphic and Telephonic 
apparatus. 

May 2.—R. C. GaLierri—Production of quenched 
electric spark discharges. 

May 4.—Hans von Kramer—lInductive Wireless Tele- 
graphic installations. 

May 8.—Sir O. Lopce and A. Murrneap—Devices 
for preventing interference in Wireless Tele- 
graphy. 

May 10.—Etrore Bevuini—Transmitters and te- 
ceivers for Wireless Telegraphic and Telephonic 
apparatus. 

May 17.—HERBERT Murrayv—Wireless Telegraph 
transmitting stations. 

May 18.—EmiLe GrirarpEAU—Method of mounting, 
receiving and transmitting apparatus in radio- 
telegraphic stations. 

May 20.—R. S. P. Hornsy (12254) and H. Asuiey 
MapcGr (12255)—Transmitters for Wireless sig- 
nalling. 

May 20.—G. Marconi & Marconi Co.—Installations 
for Wireless Telegraphy. 

June 13.—Percy E. Youncs—Apparatus by the use 
of which it is possible to cause an electrical cir- 
cuit to be made or broken at will from a distance 
by means of ether waves. 

June 21.—HERBeRtT Murray—Wireless Telegraphy. 

212 
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22443 
22690 
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June 27.—T. MCCLELLAND DE BiInGHAM—Means of and 
apparatus for duplex Wireless Telegraphy. 

June 30.—Soc. RapIo-ELECTRIQUE, France—Antennae 
for the transmission and reception of Hertzian 
waves. 

July 6.—J. ERSKINE Murray—Wireless signalling. 

July 25.—ALEXANDRE Voyen—Telephone receivers of 
the radiating field type (17027). Application of 
radio-active phenomena to Telephony (17028). 

July 26.—Geo. C. DyMonp, Ges. FUR Drant. TEL., 
M.B.H.—Electrical oscillation apparatus par- 
ticularly adapted for Wireless Telegraphy. 

Aug. 3-—HANS VON KRAMER—Inductive Wireless 
Telegraphy and Telephony installations. 

Aug. 11.—GEs. FUR DRAHT. Te.., M.B.H.—Electrical 
oscillation circuits and their connections. 

Aug. 12.—Wws. P. Dircuam—Transmitters for Wire- 
less Telegraphy. | 

Aug. 12.—H. GRINDELL Matuews—Improvements in 
Wireless Telephones applicable to Wireless Tele- 
graphs. 

Aug. 22.—C. Wirt, C. Beck, and H. Knauss— 
Wireless Telegraphic apparatus. 

Sept. 6.—A. DE COURCY BowEr—Receiving apparatus 
for use in Radiotelegraphy and Telephony. 

Sept. 7.—LUCIEN RouzET—Transmitting apparatus 
for Wireless Telegraphy. 

Sept. 25.—HORACE MaNnpERS—Method and means of 
transmitting human speech and other sounds 
through space. 

Oct. 2.—F. L. Murrueap—Telephonic apparatus. 

Oct. 6.—A. T. M. JonsTon, F. VARLEY, M. MICHAELIS, 
J. Power, and the JOHNSON SECRET WIRELESS 
TELEGRAPHY AND TELEPHONY TESTING SYN.— 
Means of and apparatus for electrically trans- 
mitting and receiving messages. 

Oct. 11.—-OrESTE ANGELINI—Signals for use in Wire- 
less Telegraphy. 

Oct. 14.—KeEn. J. BALSILLIE—Variable speed power 
transmissions. 

Nov. 14.—BETULANDER—Automatic telephones (sys- 
tem). | 
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Nov. 14.—JoHn GarDNER—Wireless Telegraphy. 

Nov. 17.—H. GRINDELL MatHEws—Improvements in 
Wireless Telephony applicable to Wireless Tele- 
graphy. 

Nov. 21.—AKTIESELSKABET HOVLANDS RADIOTELEGRAF 
—Type-printing telegraph apparatus for line-tele- 
graphy and radiotelegraph, having an arrange- 
ment for producing secret signal characters. 

Nov. 22.—Marconi Co. and ENTWISTLE—Switches 
for high-tension electric currents. 

Dec. 7.—Sypney J. ALAVoINE—Wireless Telegraphy. 

Dec. 16.—H. Hetnicke and Max. JASPER—Production 
and (wireless) transmission of electrical oscilla- 
tions. 

Dec. 19.—E. Ducassion & Co.—Witness-post with 
automatic regulator of radiation for emission of 
Hertzian waves (28634). Integrator receptor of 
Hertzian waves with telebolometer and rhythmo- 
graph (28635). Isocymogenic apparatus  per- 
mitting the emission of steady waves in time 
and space (28636). 


IQI2. 

Jan. 1.—G. Marconi and C. S. FRANKLIN— Wireless 
Telegraphic receivers. 

Jan. 25.—ALEx. MurrHeap and Murrnrap & Co.— 
Electric Telegraphy. 

Jan. 30.—GESELLSCHAFT FUR DRaAuTLosE TEI. M.B.H. 
—Receiving apparatus for electric oscillations. 
Jan. 30.—Marconi’s WIRELESS TELEGRAPH Co. and 
Cuas. E. Prince—Aerial conductors used in Wire- 
less Telegraphy (2456). Receiving apparatus for 

Wireless Telegraphy (2457). 

Feb. 2.—GESELLSCHAFT FUR DRaAHTLOSE TELEG, 
M.B.H.—Spark gaps for use in electric circuits 
adapted for rapid electric oscillations (2768). 
Wireless Telegraphic installations (2769). Masts 
in use for Wireless Telegraphic installations (2770). 

Feb. 6.—Marconi’s WireLess TELEGRAPH Co. and 
VEST Rounp—Magnifying and detecting weak 
alternating currents (3054). Wireless Telegraphic 
receiving apparatus (3055). 
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So04 


3445 
3555 


3966 


4762 


5584 
5904 


6486 


Feb. 9.—Etrore BeLiini—T ransmitters and receivers 
for Wireless Telegraphic and Telephonic appa- 
ratus. 

Feb. 12.—F. L. Murrneap—Reception of call-up 
signals in Wireless Telegraphy. 

Feb. 12.—-ALEx. HeyLtanp—Method of apparatus for 
generating high-frequency currents. 

Feb. 16.—FERDINAND SCHNEIDER—Apparatus for the 
operation of electric clocks by electric waves. 
Feb. 26.—W. C. M. Nicnorson and F. E. E. G. 
ScHRIEBER—Production of high-frequency oscilla- 

tions. 

March 5.—C. H. GuLLIVER—Wireless Telegraphy. 

March 8.—Marconi’s WIRELESS TELEGRAPH Co., Ju. 
Cocurane & R. D. Bancay—Apparatus for Wire- 
less Telegraphy. 

March 15.—W. Ditcuam, G. MATTHEWS and THE 
GRINDELL MaTTHEWS’ WIRELESS ‘TELEGRAPH 
Syn.—Means of producing electro-magnetic waves 
of high group frequency and their adaptation to 
Wireless Telegraphy. 

March 15.—Marconi’s WIRELESS TELEGRAPH Co. and 
R. H. Wuirre—Internal combustion engines. 
March 21.—A. C. Cossrr, Ltp., and H. J. STENNING 

—vVariable condenser. 

March 25.—F. J. CuamBers—Signalling by means of 
electro-magnetic waves. 

April 14.—WILLIAM DusILIER—Improvements in or 
relating to high-frequency apparatus and induction 
coils. 

April 11.—Gers. FUR DRAHT. TELEGRAPHIE, M.B.H.— 
Arrangements for determining position by means 
of electro-magnetic waves. 

April 17.—ARTHUR WEIGEL—Method of and device 
for neutralising the inertia of selenium cells. 
April 18.—Ericn F. Hutu, G.M.B.H.—Method of 
adjusting from a distance through the medium of 

periodic oscillations of different frequency. 

April 22.—SteMEns & HALSKE Axt-GEs.—Methods of 
and application for obtaining simultaneous radio- 
graphs. 
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April 25.—Epwarp O’TooL_e—Wireless signalling and 
the like. 

April 29.—Anton E. J. Vituc—Wireless Telegraphy. 

May 3.—Wurrrep S. Prake—Wireless Telegraphic 
apparatus. 

May 3.—Evucene V. Gratze—Controlling or actua- 
tion of clocks and other recording or indicating 
mechanism by Wireless Telegraphy. 

May 6.—ALBERICO Possoto—Means for establishing 
communication (electrical) between ships and 
ships and shore. 

May 7.—TorIKkAaTA, YOKOYAMA and KiTaAMuRA— 
Oscillation gaps. 

May 7.—Roperto GALLeTti-—Wireless signalling. 

May 8.—Wiu111AmM J. Lyons—Apparatus by means of 
which an electric circuit will be automatically 
closed at any particular station by the reception 
there only of a specially arranged number and 
sequence of telegraphic signals sent by Wireless 
Telegraphy or other method and capable of 
working a relay. 

May 9.—WILLIAM DuBILIER—Apparatus for producing 
electrical oscillations adapted for Wireless com- 
munication and other purposes. 

May 11.—J. Tuurston Sistey—Wireless Telegraphy 
and Telephony. 

May 14.—W. SHEPHARD and A. McKecuniE—Alarm 
device for use with Wireless Telegraph systems. 

May 15.—L. E. GABRIELOvITcCH and W. S. DacHAn- 
POLODOFF—Method of multiple Wireless Tele- 
graphy, including independent tuning of each of 
several receivers connected to one antenna. 

May 16.—L. E. GasrigLovitcH and W. S. DAcHAN- 
POLODOFF—Method of simultaneous transmission 
and reception of several messages from one 
antenna. 

May 16.—EMILE GirarDEAU—Method of indirect ex- 
citation of oscillating circuits. 

May 16.—HeERBERT Merton.—Wireless Telegraphy 
and Telephony. 

May 18.—LONDROME Syn., Ltp.—Receiving and 
transmitting apparatus for Wireless Telegraphy. 
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May 25.—Cart. Dan Zanaria and G. ROTHLANDER— 
Arrangements for receiving-station for Wireless 
Telegraphy. 

May 29.—FERDINAND SCHNEIDER—Apparatus for the 
operation of electric clocks by electric waves. 

June 5.—ARTHUR Honic—Polarized electrical re- 
ceiving instruments. 

June 6.—Puitie G. Doucras—Device for operating a 
signal distress at sea by Wireless Telegraphy. 


June 15.—T. RAYMOND Pui_ties — Controlling 
plurality of apparatus by means of Hertzian 
waves. 


June 15.—WILLIAM DuBILIER—Wireless Telegraphy. 

June 19.—HERBERT S. JONES, Gres. Drau. TEL. M.— 
Method of and apparatus for the production of 
electric currents of high frequency. 

June 24.—VicTor FAaLLon FEENY (NATIONAL WIRELESS 
TELEG. AND TELEPH. Co., New York)—-Apparatus 
for the production of high-frequency oscillating 
currents. 

July 9.— E. Fournier D’ALse—Instrument for dis- 
covering light by means of the ear. 

July to.—Lron TuipauLt—Wave detectors for Wire- 
less Telegraphy and Telephony. 

July 19.—GeEs. FUR DRAHTLOSE TELEGRAPHIE, M.B.H. 
—Method of producing electric oscillations for 
alternating currents. 

July 19.—Grore Sermr-—Instruments for controlling 
the wave length or frequency of electric currents 
or measuring same. 

July 22.—C. Graname Wuire and H. FoTHERGILL— 
Apparatus for the production of electric power 
for use in connection with Wireless Telegraphy 
and Telephony on aeroplanes and hydroplanes. 

July 27.—C. GranamMe White and H. FoTHERGILL— 
Apparatus for use on aeroplanes and hydroplanes 
for radiating and receiving electric waves in con- 
nection with Wireless Telegraphy and Telephony. 

Aug. 6.—FERDINAND SCHNEIDER—Receiving apparatus 
for electric waves. 

Aug. 6.—ARCHIBALD SHAaw—Wireless Telegraphic 
transmitter, 
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Aug. 7.—FERDINAND SCHNEIDER—Receiving apparatus 
for electric waves. 

Aug. 10.—JaMEs T. SipLtey—Wireless Telegraphy and 
Telephony. 

Aug. 14.—H. HEetnicke and Max. Jasper—Produc- 
tion and wireless transmission of electrical 
oscillations. 

Aug. 19.—Francis A. HEeron—Means for utilising 
radiant energy for manufacturing from an object 
or objects material form in any substance, scale 
or relief required. 

Aug. 20.—FRANK JaMIESON—Wireless system to 
selectively call up station (without disturbing 
others) whether operator be in attendance or 
absent. 

Aug. 29.—Wi1LLIAM DuBILIER—Apparatus for pro- 
ducing electric oscillations adapted for Wireless 
Telegraphy, etc. 

Sept. 5.—Marconi Co. and C. S. Franxk~tin—Means 
for receiving Wireless Telegraphic signals. 
Sept. 24.—Wwm. SHEPHARD and A. McKEcuniE—Wire- 

less Telegraphic system. 

Sept. 26.—TuHos. HoLroyp—Telescopic, teinoscopic 
deep-sea detachable observatory fitted (among 
other things) with Wireless Telegraphy. 

Sept. 27.—Wwm. SHEPHARD and A. McKecunize—Alarm 
device in use with Wireless Telegraphy. 

Oct. 7.—Cart Hanssen.—Antennae used for trans- 
mitting and receiving radio-electric waves for tele- 
graphic messages or electric energy. 

Oct. 7.—Kart Rorrcarpt—Method of producing 
high-frequency oscillations. 

Oct. 8.—Wmo. H. Whuirresip—E—Wireless telegraph 
control switch. 

Oct. 14.—-WmM. SHEPHARD and A. McKrcuniE—Trans- 
mitting apparatus for use with Wireless Telegraph 
systems. 

Oct. 17.—Rupo.r Go_pscumipt—Reception of electric 
waves. 

Oct. 18.—H. Serron Jones (JAcoviELLo Society, 
Itaty)—Device for transferring the energy of one 
electric oscillation to another by shock excitation. 
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Oct. 24.—EMILe GrrarpEAu—Aerials for use in Wire- 
less Telegraphy. 

Oct. 31.—Comp. UNIVERSELLE DE TELEG. ET TELEPH. 
s/r—Production of high-frequency currents 
adapted for use in Wireless Telegraphy and Tele- 
phony. 

Oct. 31.—Wittiam H. Mucieston—Pole or standard 
for Wireless Telegraphy. 

Nov. 18.—OLiver Imray, for Comp. GEN. RADIOTELE- 
GRAPHIQUE—Device for adjusting the length of 
the spark gap between electrodes. 

Dec. 4.—Geo. Heyt and T. Baker—Method of and 
means for directing wireless radiations. 

Dec. 5.—Sam. D. Wittiams—System of duplex Wire- 
less Telegraphy. 

Dec. 5.—OLIvER Imray, for Comp. GEN. RADIOTELE- 
GRAPHIQUE—Circuit arrangements for the recep- 
tion of signals transmitted by means of electro- 
magneto waves (28070). Method of charging 
condensers in parallel and discharging them in 
series (28071). 

Dec. 11.—RoBerT KrausE—Appliances for producing 
electric oscillations. 

Dec. 14.—G. Marconi—Wireless Telegraphic trans- 
mitters. 

Dec. 19.—Str OLivER Lopce and LionEL LopGE— 
Unidirectional high-tension dischargers (29268). 
High-tension insulators (292609). 

Dec. 20.—COMPAGNIE GENERALE RADIOTELEGRAPHIQUE 
—Method of charging condensers in parallel and 
discharging them in series. 


FRANCE. 
IQII. 

Jan. 26.—LancE—Aerial conductor for Wireless Tele- 
graphy and Telephony. 

Jan. 24.—Bertiinrt & Tosi—First addition to the 
patent of roth Feb., 1910, for improvements in 
the antennae of Telegraphy and Wireless Tele- 
graphy. 

March 9.—Dr. Ericu F. Hutu, G.m.b.H. et Hirsco— 
Wavemeter. 
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April 10o.—Lair—Control post with automatic regu- 
lator for transmission of Hertzian waves. 

April 1o.—-Latr—Integrating receptor of Hertzian 
waves with telebolometer and rythmograph. 
April 10.—Latr—Isocymogenic arrangement  per- 
mitting transmission of constant waves in time 

and space. 

Feb. 9.—Le Goarant De Tomertin—Apparatus per- 
mitting exchange of radiotelegraph communica- 
tion in voluntarily determined directions. 

May 30.—Husert—Rectifier of electric waves. 

June 6.—GoLpscHmipt—Arrangement for increasing 
the length of wave of antennae in radiotelegraphy. 

July 8.—GrrarDEAU—Arrangement of transmission for 
radiotelegraphic stations through direct excita- 
tion. 

July 8.—GrrarRpEAU—Arrangement for automatic and 
instantaneous passage from transmission to re- 
ception in radiotelegraphic stations by direct ex- 
citation. 

July 28.—GeEs. FUR DRAHTLOSE TELEGRAPHIE m.b.H. 
—Oscillatory electric circuit specially applicable 
for Wireless Telegraphy apparatus. 

Aug. 23.—GrIRARDEAU—Direct excitation magneto for 
radiotelegraphic stations. 

Oct. 7.—ANGELINI—New radiotelegraphic arrangement 

for the transmission of Morse by dots and dashes. 

11.—DvUROQUIER—Universal detector for Wire- 
less Telegraphy receptors. 

Feb. 16.—Tissort & PreLLin—Rapid regulating radio- 
telegraphic receptor. 

Dec. 11.—JASPER—Method and arrangement for pro- 
ducing and transmitting waves by Wireless Tele- 


Oct. 


graphy. 

Dec. 15.—Matruews—Portable Wireless Telegraphy 
apparatus. 

Nov. 8.—Post—Conducting aerial apparatus for 


Wireless Telegraphy and Telephony. 

March 11.—GrtRARDEAU—Improvements in _ radiotele- 
graphic stations furnishing musical transmissions 
by means of relatively high-frequency alternators. 


504 


438556 


438816 


438961 


440509 


yy fee 
418663 


441050 
441219 
441318 
441959 


441960 


442264 
443725 


443753 


444117 


444250 


444723 
445034 


Year-Book of Wireless Telegraphy and Telephony 


Dec. 2.—VaRLEy-—Improvements in apparatus for 
establishing and interrupting electric contacts in 
systems of Wireless signal transmitting. 

March 24.—PELLIN—Radiotelegraphic receptor for 
Wireless Telegraphy and Telephony. 

March 27.—JeEGou—Arrangement for preventing the 
hourly receptions from discovering the radiotele- 
graphic messages. 

May 4.—BELutini—Improvements in Wireless Tele- 
graph installations. 

IQIl. 

Jan. 29.—Jecou—First addition to the Patent 418663 
of July 28th, 1910, for receptor for hourly Hert- 
zian signals and radiotelegraph messages. 

March 7.—Duroguier—Detector of solid contact 
waves for Wireless Telegraph receptors. 

March 12.—La Rapio ELectricire—Improvements in 
Wireless Telegraphy apparatus. 

March 13.—GrrarDEAU—Procedures for regulating 
electrogenic groups employed in radiotelegraphy. 

March 30.—BuLL, ARNESEN & S1zER—Improvements 
in Wireless Telegraphy. 

March 30.—Dosne—System of utilising telephonic and 
telegraphic aerial lines as reception antennae in 
Wireless Telegraphy. 

April 6.—Lopce & Roginson—Improvements in Wire- 
less Telegraph and Telephone apparatus. 

May 11.—ERSKINE Murray—Improvements in the 
transmission of signals by Wireless Telegraphy. 

May 13.—Marcont’s WIRELESS TELEGRAPH Co irr, 
—Arrangements for the simultaneous transmission 
and reception of messages in one Wireless Tele- 
graph station. 

May 22.—Torcuata, Yokoyama & Riramura—Im- 
provements in oscillators or excitors for radio- 
telegraphy, radiotelephony, and other analogous 
applications. 

May 24.—TurpauLtt—Wave detector for 
Telegraphy and Telephony. 

June 7.—Braupon—Relay for Wireless Telegraphy. 

June 15.—GrrarpEAu—Reception jigger for radiotele- 
graphic stations. 
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June 24.—Morerti—Electric coupling for radiotele- 
graphic and radiotelephonic purposes. 

June 25.—NaTIONAL WIRELESS TELEPHONE AND TELE- 
GRAPH Co.—Apparatus for production of alterna- 
tive high-frequency currents for Wireless Tele- 
graphy and Telephony. 

July 4.—Turpin—System of transmittor-receptor of 
Hertzian waves. 

July 19.—Zanaria & RAaTLENDER—Receptor apparatus 
for Wireless Telegraphy. 


GERMANY. 
IQII. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, m.b.H., 
Berlin—Enclosed spark-gap for the production of elec- 
tric oscillations. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, m.b.H. 
—Detector for electric oscillations. 

MARCONI’S WIRELESS TELEGRAPH Co., Ltp., London— 
Method for wireless duplex operations. 

Dr. Bruno GLatzEL, Berlin—Method for the produc- 
tion of high-frequency currents on the principle of the 
impulsive excitation. 

Dr. Paut Lupovic, Frankfurt a/M.—Meter 
measuring the damping in Wireless Telegraphy. 
EGBERT VON LEPEL, Berlin—Method for the production 
of rapid electric oscillations from continuous or alter- 
nating currents. 

FESSENDEN, R. A., Brant Rock, Mass., U.S.A.— 
Arrangement for transmitting wireless signals to or 
from free-flying air-craft. 

Dr. Bruno GLaTzeEL, Berlin—Method for the produc- 
tion of high-frequency currents on the principle of im- 
pulsive oscillation ; supplement to Patent No. 231963. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Method for receiving damped oscillations ; supplement 
to Patent No. 219996. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Antenna supplement to Patent No. 229338. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for receiving wireless messages. 
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233288 
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237729 


Dr. A. Korn, Berlin—Electric wireless transmis- 
mission of handwriting, drawings, and other graphical 
diagrams, as well as half-tone engravings, whereby the 
Balkewell Transmitter is used. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
The driving of the movable parts of tuning apparatus, 
such as revolving condenser, variometer, and the like, 
especially for the purposes of Wireless Telegraphy. 


FESSENDEN, R. A., Brant Rock, Mass., U.S.A.— 
Arrangement for the production of electric oscillations. 


C. Lorenz, A.g., Berlin—Method for the production 
of high-frequency currents. 

C. Lorenz, A.g., Berlin—Coupling arrangement for 
the receiving apparatus of Wireless Telegraphy. 
FESSENDEN, R. A., Brant Rock, Mass., U.S.A.— 
Method for the transmission of wireless signals. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Mode of procedure of Wien’s method for the production 
of electric oscillations by means of an alternating cur- 
rent of a high period; supplement to Patent No. 222832. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Brushes, especially for variable coils of Wireless Tele- 
graphy. 

C. Lorenz, A.g., Berlin—Arrangement for regulating 
the speed of high-frequency machines. 

A. BLONDEL, Paris—Method for determination of the 
direction of propagation of Hertzian waves, by the 
employment of several open or closed frames arranged 
in different fixed directions, for the reception of waves. 
BETHENOD, J. F. J., Paris—Alternating current machine 
for the production of alternating currents, the frequency 
of which is within the range of the audible tones, 
especially for the purposes of Wireless Telegraphy. 

C. Lorenz, A.g., Berlin—Arrangement for the pro- 
duction of sounding signals for the purposes of Wire- 
less Telegraphy, by means of a continuous current. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Series spark-gap for the production of rapid electric 
oscillations, according to Wien’s method, consisting of 
opposed flat-formed electrodes. 
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GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for the production of high-frequency 
electric oscillations. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Procedure for the manufacture of coils for the high- 
frequency technic. 


WIRELESS TELEGRAPHY AND ‘TELEPHONY COMPANY 
(System S. Eisenstein), St. Petersburg—Quenched 
spark-gap. 


WIRELESS TELEGRAPHY AND TELEPHONY Co. (System 
S. Eisenstein), St. Petersburg—Arrangement for the 
production of electric impulse charges, for the purposes 
of Wireless Telegraphy and Telephony. 

ERNST RUHMER, Berlin—Arrangement for the produc- 
tion of trains of damped electric oscillations. 

C. Lorenz, A.g., Berlin—Arrangement for cooling coils 
of the high-frequency technic. 

FERD. SCHNEIDER, Fulda—Coherers. 


WIRELESS TELEGRAPHY AND TELEPHONY Co. (System 
S. Eisenstein), St. Petersburg—Arrangement for the 
production of electric impulse charges, for the purposes 
of Wireless Telegraphy and Telephony. 
SIGNAL-GESELLSCHAFT, m.b.H., Kiel—Arrangement for 
production of a strengthened repetition of alternate cur- 
rent oscillations of a definite frequency. 

Dr. Bruno GLATZEL, Berlin—Procedure for the produc- 
tion of high-frequency currents, on principle of impul- 
Sive excitation. 

Fritz KupPELMAYER, Munich—Arrangement for Wire- 
less Telegraphy. 

BELLINI, ETTORE, AND ALESSANDRO Tosi, Paris— 
Antennee in distant Wireless Telegraphy and Telephony. 
Dr. Inc. RuDoLF GOLpSscuHmIpDT, Charlottenburg, Berlin 
—Method for reception of electric waves. 

GIRARDEAU, EMILE, Paris—High-frequency alternating 
current machine for Wireless Telegraphy and Tele- 
phony. 

GIRARDEAU, EMILE, Paris—Reception and transmission 
arrangement for wireless stations. 

Dr. JOSEPH SCHIESSLER, Baden (near Vienna)— 
Arrangement for the production, strengthening, and 
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reception of the utmost possible non-damped electric 
oscillations. 
SACEK, JOHANN, Prague—Arrangement for ensuring 
secrecy in Wireless Telegraphy communications. 
Dr. JOSEPH SCHIESSLER, Baden (near Vienna)— 
Arrangement for the production of high-frequency 
(nearly) non-damped electric oscillations. 
Dr. GEORGE SEIBT, Berlin—Production of weak damped 
oscillations. 
Hans Boaz, Berlin—Multiple spark-gap for impulse 
excitation produced by turning a helical spindle. 
C. Lorenz, A.g., Berlin—Arrangement of the connec- 
tions for wireless stations. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for switches on Wireless Telegraphy 
stations. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Contact detector for electric oscillations. 
Dr. Ericu F. Hutu, G.m.b.H., Berlin—Reception pro- 
cedure for wireless communications. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Transmitter fed with alternating current for sounding 
sparks. 
Dr. Luie1 Ceresotrani, Munich—Arrangement for ob- 
taining a regular intermittent movement, by means of 
using electric waves, in printing telegraphy and in 
voluntary wireless signalling. 
Dr. Erich Hutu, G.m.b.H., Berlin, and RicHARD 
MarsH—Arrangement for determining the length of 
waves, and for the observation of oscillations in an 
electric oscillation system, by using a closed oscillatory 
circuit with variable electrical quantities, which circuit 
must be joined to the system to be examined. 
Hans Boaz, Berlin—Wave meter. 

IQt2. 
FESSENDEN, R. A., Brant Rock, Mass., U.S.A.— 
Arrangement for the reception of electric oscillations. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for the reception of electric oscillations. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for the strengthening of current variations 
of small amplitude, in which the variations act on a 
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243860 


243861 
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244846 


244883 


relay with microphone-like contact, especially for the 
purposes of Wireless Telegraphy. 

Dr. Inc. RUDOLF GoLpscumipT, Berlin—Procedure for 
the production and strengthening of alternating currents 
for the purpose of transmission and reception in Wire- 
less Telegraphy. 

AMERICAN District TELEGRAPH Co., Jersey City—Alter- 
nating current relay with an anchor arranged to 
revolve, and tuned to the frequency of the alternating 
current. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Variable self-induction, especially for the purpose of 
Wireless Telegraphy. 

FESSENDEN, R. A., Brant Rock, Mass., U.S.A.—Elec- 
tric receiver and indicator, especially for the purpose of 
Wireless Telegraphic communication. 

FESSENDEN, R. A., Brant Rock, Mass., U.S.A.—Elec- 


tric receiver and indicator; supplement to Patent No. 


244092. 
FESSENDEN, R. A., Brant Rock, Mass., U.S.A.—Pro- 
cedure and arrangement for the transmission of signals 
by means of electro-magnetic waves. 
Dr. JOSEPH ScHIESSLER, Baden (near Vienna)— 
Arrangement for syntonised Wireless Telegraphy and 
Telephony. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for reception of electric waves. 
Dr. Kart Rorttcarpt, Charlottenburg, Berlin—Pro- 
cedure for the production of high-frequency oscillations. 
Dr. Ericu F. Hutu, G.m.b.H., Berlin—Arrangement 
for the production of non-damped electric oscillations. 
Ernest Witson, London, and Witiram H. Witson, 
Norbiton, Surrey, England—Method and arrangement 
for the production of discharges with high voltage. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Insulating layer for the spark-gap in Wireless Tele- 
graphy. 
Dr. JOSEPH ScHIESSLER, Baden (near Vienna)—Capa- 
city inductive coupling. 
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Ropert CLEMENS GALLETTI, Rome—Method and 
arrangement for the production of unbroken wave trains 
by means of primary circuits. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Transmitting and reception station for Wireless Tele- 
graphy. 

Dr. Inc. RUDOLPH GOLDSCHMIDT, Berlin—Procedure 
for the production of periodic energy variations in high- 
frequency machines for the purpose of tone sending in 
Wireless Telegraphy. 


Jeance, Paris, and Victor COLIN, Neuilly s/Seine— 
Arrangement for the transmission of tones of all kinds, 
by the production of continuous non-damped oscillations 
brought about by a supply of continuous current and one 
or several electric arcs. 


Max. JASPER, Schoneberg, Berlin—Production of weak 
damped electric oscillations by means of a double-acting 
vacuum breaker. 


Dr. Ericu F. Hutu, Berlin—Ignition arrangement in 
electric arc generators of electric oscillations. 


Dr. WattHER Burstyn, Berlin—Procedure in dealing 
with strong electric currents. 


Dr. Ericu F. Hutu, Berlin—Ticker for reception of 
non-damped oscillations in which the movable ticker 
contact is made fast to a membrane. 


PepER OLur PEpeERSEN, Frederiksberg, Denmark— 
Transmitting apparatus for automatic electric signal- 
ling. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 


Series spark-gap for the production of rapid electric 
oscillations. 


Dr. WattTHER Burstyn, Berlin—Method for, the pro- 
duction of electric oscillations on the principle of 
impulse excitation. 


FEessenvEN, F. A., Brant Rock, Mass., U.S.A.—Re- 
ceiver for electro-magnetic waves. 


C. Lorenz, A.g., Berlin—Aerial conductor for Wireless 
Telegraph transmission. 


Patents Applications fo 


eee 


248198 


248205 


248479 


248684 


249975 
249627 
248711 
os ef ha 


249801 


249845 


251945 
252908 
253117 


253164 


253232 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Antenne for Wireless Telegraphy and Telephony. 


C. Lorenz, A.g., Berlin—Arrangement for the produc- 
tion of tone signals for the purposes of Wireless Tele- 
graphy. 

HEIN, LeumMann & Co., A.g., Berlin—Iron mast for 
Wireless Telegraphy. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Metal box for reception of coils in Wireless Telegraphy. 


E. Browman, Elmwood, Ontario, Canada—Arrange- 
ment for calling neighbouring stations by means of 
frequency currents of definite number of periods. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Variable self-induction, especially for the purpose of 
Wireless Telegraphy. 

Dr. GeorGe Seipt, Schoneberg, Berlin—Pair of elec- 
trodes working as an electric arc, as current-breaker, or 
as quenched spark-gap. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement of aerial conductor in Wireless Tele- 
graphy. 

WIRELESS TELEGRAPH AND TELEPHONE Co. (System 
S. Eisenstein), St. Petersburg—Arrangement for the 
production of electric impulse discharges in Wireless 
Telegraphy and Telephony. 
Dr. GeorceE Serst, Berlin—Connection system for wire- 
less signal receiving stations and method of working 
same. 


THE AMERICAN TRANSMITTER AND MANUFACTURING Co.— 
Automatic telegraph transmitter with key board. 

C. Lorenz, A.g., Berlin—Tin casings for the high- 
frequency technic. 
Dr. Georce SErsr, 
spark-gap. 


Schoneberg, Berlin—Quenched 


R. S. Kocet, Wessobrun, Bavaria—Arrangement for 

recording electric waves by means of the Morse 

Recorder. 

Dr. Inc. Rupour GoLpscumipt, Berlin—Method for 
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the improvement of Wireless Telegraphy with tones, 
and of Wireless Telephony by using high-frequency 
generators as source of energy. 


Hans Boaz, Berlin—Spark-gap for the production of 
highly damped oscillations. 


Rozert Krause, Berlin—Enclosed spark-gap for the 
production of electric oscillations. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for continuously altering the self-induc- 
tion, especially for the purposes of high-frequency 
technic. 


EMILE GIRARDEAU, Paris—Aerial conductor in wire form 
for Wireless Telegraph stations with generators of 
high-frequency alternating currents. 


Dr. Erich F. Huru, G.m.b.H., Berlin—Method of 
receiving wireless signals. 


Dr. Ericu F. Hurtn, Berlin—Arrangement for the 
determination of the wave-lengths, and observation of 
the oscillation incidents. 


EGBERT von LEPEL, Paris—Method of connection for 
the production of rapid electric oscillations from con- 
tinuous or alternating currents. 


C. Lorenz, A.g., Berlin—Arrangement for connection 
in parallel of several microphones for the working with 
high-frequency alternating currents. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for the production of electric oscillations 
by means of an uninterrupted continuous current. 


GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for the interruption of continuous current, 
especially for the production of electric oscillations. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Contact detector for electric oscillations. 

GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Testing arrangement for Wireless Telegraph stations. 
Hein, Lenmann & Co., A.g., Berlin, Reinickendorf— 


Suspension of aerial conductors for radiotelegraphic 
stations. 
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Kari ScHIKTANZ, Charlottenburg, Berlin—One or multi- 
phase homopolar alternating current machine of high- 
frequency. 


MorRKRUM Company, Chicago—Receiver for an electric 
selector system with which permutations of different 
current impulses are used for the selection. 

C. Lorenz, A.g., Berlin—Tin casings for the high- 
frequency technic; supplement to Patent No. 252908. 
GESELLSCHAFT FUR DRAHTLOSE TELEGRAPHIE, Berlin— 
Arrangement for the transmission of energy to a receiv- 
ing circuit for electric oscillations. 

Dr. Rupotr Gotpscumipt, Berlin—Method for the pro- 
duction and strengthening of alternating currents, 
especially for the purposes of sending and receiving in 
telegraphy and telephony; supplement to Patent No. 
243860. 


UNITED STATES, tort. 


Date. Inventor. 
Feb. 14.—O. C. Roos. 
Feb. 21.—F. A. Harr. 
March 7.——-W. E. D. Stokes, Junr., and G. W. 
Davis. 
March 7.—P. O. PEDERSEN. 
March 14.—J. S. Sronr. 
March 14.—-R. D’Anronto. 
May 9.—S. EISENSTEIN. 
May 9.—M. A. Parisano. 
May 23.—J. F. McE.roy. 
May 23.— E. J. Burke. 


May 23.—G. W. Picxarp. 
June 6.—R. H. Renpant. 
June 13.—L. De Forest. 
June 27.—C. M. GREEN. 

June 27.—M. B. Jounson. 


June 27.—M. B. Jounson. 
June 27.—M. B. Jounson. 


June 27.—M. B. Jonnson. 
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July 11.—H. SHOEMAKER. 


July 
July 
Aug. 


11.—H. SHOEMAKER. 
18.—R. A. FESSENDEN. 
27.—STOKES & Davis. 


. 22.—-STOKES & Davis. 

. 29.—R. A. FESSENDEN. 

. 29.—R. A. FESSENDEN. 

. 29.—R. A. FESSENDEN. 

. 29.—R. A. FESSENDEN. 
12.—SCHLOEMILCH & PICHON. 


12.—SCHLOEMILCH & PICHON. 
12.—SCHLOEMILCH & PICHON. 


3.—J. L. CREVELING. 


. 10.—H. SHOEMAKER. 
. 10.—R. H. RENDAHL. 
. 24.—G. S. Piccort. 
. 12.—J. HARDEN. 
. 24.—L. DE Forest. 
. 24.—L. De Forest. 
. 14.—T. H. Lyon. 
. 21.—H. SHOEMAKER. 
. 21.—M. B. JOHNSON. 
. 5.—D. McF. Moore. 
. 19.—G. SEIBT. 
. 19.—C. WIRTH. 


COMMERCIAL COMPANIES 


The information given below relates to some of the leading 
companies commercially engaged in Wireless Telegraphy 


Marconi’s Wireless Telegraph Company, Limited 


Incorporated.—July 20th, 1897, as Wireless Telegraph and 
Signal Co., Ltd.; name changed as above in March, 1900. 

Head Office—Marconi House, Strand, London, W.C. 

Directors._-Commendatore G. Marconi, LL.D., D.S. (Chair- 
man), Godfrey C. Isaacs (Managing Director), Major S. 
Flood-Page, H. S. Saunders, Samuel Geoghegan, M.I.M.E., 
M.I.C.E.I., Captain H. Riall Sankey, R.E. (ret.), Alfonso Mar- 
coni, Colonel Albert Thys, Mons. M. Travailleur. 

- Secretary.— Henry W. Allen, F.C.I.S. 


Formed to acquire Mr. Guglielmo Marconi’s patents for 
Wireless Telegraphy in all countries except Italy, its colonies and 
dependencies. The Company holds, inter alia, 198,790 fully-paid 
#1 shares in Marconi International Marine Commiunication Co., 
Ltd. ; 157,740 fully-paid $5 shares, series ‘‘ AA,’’ and 78,250 $5 
shares (35 per cent. paid), series ‘‘ BB,’’ in the Cia Marconi Tele- 
grafia sin Hilos del Rio de la Plata; 447,340 fully-paid $5 shares 
in the Marconi Wireless Telegraph Company of America; and 
414,855 fully-paid $5 shares in the Marconi Wireless Telegraph 
Company of Canada, Ltd. In October, 1911, the Company took 
over the patents of the Lodge-Muirhead Syndicate, Ltd. The 
Company has in hand important contracts for the erection of 
Wireless Telegraph stations in nearly every part of the world. 
Some of the most important agreements are with the Norwegian, 
Portuguese, Brazilian, and Bolivian Governments. The Company 
owns the high-power Wireless Telegraph stations at Clifden, 
Ireland, and Poldhu, Cornwall, and is erecting other high-power 
Wireless Telegraph stations on its own behalf and for account of 
its subsidiary companies in England, New York, San Francisco, 
Honolulu, Buenos Aires, etc. In 1912 the Company erected new 
and extensive works at Chelmsford to enable it to cope with its 
rapidly increasing business. 
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Accounts and Dividends.—Accounts are made up at December 
31st, and usually submitted in June following. Interim dividends 
of 5 per cent. (actual) were paid on the Ordinary shares on Sep- 
tember 1st, 1911, and February 1st, 1912. Final dividend, for 
the year 1911, was paid on August Ist, 1912, of 10 per cent. 
(making 20 per cent. in all). Interim dividend of 1o per cent. 
(actual) was paid on August Ist, 1912. For the year 1911 the 
Preference shares received a total dividend of 17 per cent., and 
received an interim dividend of 7 per cent. in respect of the year 
1912, on August Ist, I9I2. 


Capital—Authorised and issued, £1,000,000 in 750,000 
Ordinary shares of 41 each, and 250,000 Cumulative Participating 
Preference shares of £1 each. The Preference shares are entitled 
to a cumulative dividend of 7 per cent., and, after the Ordinary 
shares have received a 10 per cent. non-cumulative dividend, to 
share pari passu with the latter shares in surplus profits remaining. 


The Marconi International Marine Communication 
Company, Limited 


Incorporated.—April 25th, 1goo. 
Head Office.—Marconi House, Strand, London, W.C. 


Directors.—Commendatore G. Marconi, H. S. Saunders, M. 
Travailleur, Major S. Flood-Page, Alfonso Marconi, Captain 
H. R. Sankey, R.E. (ret.), G. C. Isaacs (Managing Director). 

Secretary.—H. W. Allen, F.C.1.S. 

Formed for the purpose of working throughout the world, 
except in the United States of America, Hawaii, Chili, and colo- 
nies or dependencies of those States, an exclusive licence for all 
maritime (being mercantile or yachting) purposes granted by 
Marconi’s Wireless Telegraph Company, Ltd. The Company has 
transferred to Associated Companies its rights in Canada, 
Argentina, Uruguay, and all European countries and _ their 
Dependencies except Great Britain and Ireland and Italy. In 
1909 the Company and Marconi’s Wireless Telegraph Company, 
Ltd., entered into an agreement with the Post Office, which pro- 3 
vides, in consideration of the payment of £15,000 for the transfer 
to the Post Office of the coast stations in the United Kingdom. 


Dividends.—s per cent. for 1910; 7 per cent. for rgIT. 
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Capital.—Authorised, £350,000 in £1 shares. Issued, 
£204,056 in 204,056 shares fully paid. Five-and-a-half per cent. 
First Mortgage Debentures (Bearer). Authorised, £250,000. 
Issued and outstanding, £125,000 in £20 bonds. Secured (with- 
out trust deed) as a floating charge on the undertaking and all 
the property. Redeemable at par July rst, 1941. Interest pay- 
able January ist and July 1st. At December 31st, 1912, this 
Company owned and operated the Wireless Telegraph apparatus 
on 639 vessels of the mercantile marine. 


Marconi Wireless Telegraph Company of America 


Incorporated._—November 8th, 1899, under the laws of New 
Jersey. 

Head Office.—15, Exchange Place, Jersey City. 

NEW YORK OFFICE.—Lords Court Building, 27, William 
Street, New York, U.S.A. 

Directors.—J. W. Griggs (President), Commendatore G. 
Marconi, Godfrey C. Isaacs, John Bottomley, Kenneth K. 
MacLaren (temporary), James W. Pyke, John L. Griggs (tem- 
porary), Edward L. Young, James R. Sheffield, Major S. Flood- 
Page, James M. Townsend, George S. de Sousa. 

Secretary and Treasurer.—John Bottomley. 

Capital.—Reduced on April 18th, 1910, from $6,650,000 in 
66,500 shares of $100 each to $1,662,500 in 66,500 shares of $25 
each. Capital increased to $10,000,000, divided into 2,000,000 
shares of $5 each, April 18th, 1912. Special settling day on the 
London Stock Exchange, June 19th, 1912, in 2,000,000 shares. 
The financial year ends at January 31st in each year. No divi- 
dends have yet been paid. Credit balance at January 31st, 1912, 
$15,238. The Company has the sole right to use and exploit the 
Marconi patents in the United States of America, the Hawaiian 
Islands, Philippine Islands, Cuba, Porto Rico, Alaska, and the 
Aleutian Islands. The Company owns 60 land stations, including 
a high-power station at Cape Cod, and at December 31st, 1912, 
owned and operated the wireless apparatus on 439 ships of the 
Mercantile Marine. The whole of the physical assets of the 
United Wireless Telegraph Co. in the United States were acquired 
by the American Marconi Company in April, 1912. The Marconi 
Wireless Telegraph Company of America is now making arrange- 
ments to erect high-power Wireless Telegraph stations for com- 
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munication between New York and Great Britain and Norway, 
and also to communicate from New York to San Francisco, the 
Hawaiian Islands, the Philippines, China, and Japan, and from 
New York to Cuba, Panama, and subsequently with each of the 
South American States. The Company has executed several large 
orders for the United States Government. The American Marconi 
Company is party to an agreement with the Western Union Tele- 
graph Company of the United States and the Great North-Western 
Company of Canada, under which it has the use of the 25,000 
telegraph offices of these two cable companies in the United States 
and Canada for the collection and delivery of Marconigrams. 


Marconi Wireless Telegraph Company of Canada, 
Limited 


Incorporated.—By special Act of the Dominion of Canada on 
August 13th, 1903. 

Head Office.—Montreal. 

Directors.—Commendatore G. Marconi, Andrew A. Allan, 
Robert Bickerdike, M.P., G. M. Bosworth, J. N. Greenshields, 
Godfrey C. Isaacs, W. D. Birchall, J. H. Lauer (General 
Manager). 

Secretary and Treasurer.—A. E. Reoch. 

Capital_Authorised and issued capital, $5,000,000 in 
1,000,000 shares of $5 each, fully paid. Special settling day on 
the London Stock Exchange, March 22nd, 1912, in 1,000,000 
shares. The financial year of the Company ends at January 31st, 
in each year. No dividends have yet been paid. Credit balance 
at January 31st, 1912, $21,025. 

Rights——The Company owns the sole right to use and 
exploit the Marconi patents in the Dominion of Canada and the 
Colony of Newfoundland. 

Principal Agreements—Agreement concluded on April 5th, 
1g1t, with the Canadian Government, whereby the Canadian 
Government purchased the wireless stations at Montreal and 
Three Rivers, and ordered a station to be built at Magdalen 
Islands. The Agreement also provided for the Marconi Company 
to operate and maintain on behalf of the Canadian Government 
the Wireless Telegraph stations on the eastern coasts of Canada, 
twenty in all, for a period of twenty years. On September 17th, 
1912, a further Agreement was entered into with the Canadian 
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Government providing for the Marconi Company to operate and 
maintain, on behalf of the Canadian Government, nine Wireless 
Telegraph stations on the Great Lakes. This Agreement to run 
concurrently with the one concluded on April 5th, 1911. The 
Company receives, under the above two Agreements, subsidies 
totalling $92,700 per annum. An Agreement between the New- 
foundland Government and the Company came into force on 
April 20th, 1912, under which the Canadian Marconi Company 
has an exclusive licence to work Wireless Telegraph stations in 
the Colony of Newfoundland. The Agreement also provides for 
the Company to operate eight Wireless Telegraph land stations 
on behalf of the Government, and to erect and operate four further 
such stations. The Marconi Wireless Telegraph Company of 
Canada, Limited, owns the high-power Wireless Telegraph 
station at Glace Bay, by which, in conjunction with the station 
at Clifden, Ireland, a public Wireless Telegraph service is con- 
ducted with Great Britain and the Continent of Europe. At 
December 31st, 1912, the Company owned and operated the 
Wireless Telegraph apparatus on fifty-one vessels. 

The Canadian Government granted a subsidy of $80,000 
towards the cost of erecting the Glace Bay station. 


The Spanish and General Wireless Trust, Limited 


Incorporated._February 16th, 1912. 

Head Office.x—Marconi House, Strand, London, W.C. 

Directors.—Godfrey C. Isaacs (Managing Director), Alfonso 
Marconi, Major S. Flood-Page, Captain H. Riall Sankey, 
Henry S. Saunders. 

Secretary.—_ Henry W. Allen, F.C.I.S. 

Capital.—Authorised, £350,000 in 350,000 shares of £1 
each. Issued, 249,007 shares of £1 each. At December 3st, 
1912, the first financial year of the Company not having been 
completed, no report had been issued concerning the results to be 
expected. The object of the Company is to acquire shares in 
some of the subsidiary Marconi Companies, in particular those of 
the Compania Naciofial de Telegrafia sin Hilos, the denomination 
of whose shares renders them difficult to negotiate on the London 
Stock Exchange. The Company held at December 31st, 1912, 
12,350 Bearer shares of 500 pesetas each in La Compania 
Naciofial de Telegrafia sin Hilos. 
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Compagnie de Telegraphie Sans Fil 
(Société Anonyme). 
Incorporated.—October 26th, 1901. 
Head Office.—13, Rue Brederode, Brussels, Belgium. 


Directors.—Commendatore G. Marconi, Godfrey C. Isaacs, 
Emile Francqui, Colonel Albert Thys, Baron de la Chevre- 
liere, M. Travailleur, Major S. Flood-Page, Charles Balser, 
Gaston Perier. 


Secretary—Monsieur Gaston F. Perrier. 


Capital._F cs. 300,000 consisting of 600 shares of Fes. 500 
each, and 500 Founders’ shares of no capital denomination. The 
financial year ends at December 31st in each year. Dividends at 
the rate of 10 per cent. per annum have been paid on the capital 
shares for each of the years 1909, 1910, and 1911. The Company 
holds an exclusive licence to work the Marconi patents for mari- 
time business in all countries of the Continent of Europe (France 
and Italy excepted), their colonies and dependencies, also exclu- 
sive rights in Belgium, Holland, Germany, Austria-Hungary, 
Denmark, Norway, Sweden, and Switzerland, for all purposes of 
land communication by Wireless Telegraphy on the Marconi 
system, excepting communication between fixed points over dis- 
tances exceeding 1,000 km. (This exception does not apply to 
communications between Denmark and Iceland or between islands 
of the Dutch East Indies, irrespective of distance.) The number 
of ships carrying Wireless Telegraphic apparatus operated and 
controlled by the Company at December 31st, 1912, was 125. 
This Company has a large share-holding in the Deutsche Betriebs 
Gesellschaft fur Drahtlose Telegraphie m.b.H. of Berlin. 


Deutsche Betriebs Gesellschaft fur Drahtlose 
Telegraphie m.b.H. 


Incorporated.—_January 14th, IgIlI. 
Head Office.—Tempelhofer Ufer 9, Berlin, S.W. 61. 


Directors.—Dr. Franke, Conseiller de Commerce Mamroth, 
Commendatore G. Marconi, Colonel A. Thys, M. Travailleur, 
Comte Georges d’Arco, Fritz Rose. 
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Vice-Directors.—-Godfrey C. Isaacs, Dr. Paul Jordan, Gaston 
Perier, Prof. Dr. August Raps, Lieutenant Karl Solff, G. E. 
Turnbull. 


Secretary and Manager.— Hans Bredow. 


Capital.—_go0,0o00 Mks. Owing to the strenuous competi- 
tion and other circumstances which obtained in Germany, an 
agreement was entered into by the Belgian Marconi Company and 
the German Telefunken Company in 1910, under which all the 
mercantile vessels in Germany, flying the German flag, fitted with 
either the Telefunken or Marconi system, were transferred to a 
new company, entitled the Deutsche Betriebs Gesellschaft fur 
Drahtlose Telegraphie m.b.H. This Company now holds licences 
from the Marconi and Telefunken Companies (for maritime pur- 
poses only), and carries on the whole of the mercantile business 
formerly carried on in Germany by those Companies. The system 
of Wireless Telegraphy installed by them is known as_ the 
‘’ Debeg.’”? At December 31st, 1912, the ‘‘ Debeg’? owned and 
operated the Wireless Telegraphic apparatus on 150 vessels. The 
financial year of the Company ends at September 30th in each 

year. 


Dividends.—4 per cent. paid on first year’s working. 


Compagnie Frangaise Maritime et Coloniale de 
Télégraphie Sans Fil 


Incorporated.—April 24th, 1903. 
Head Office—35, Boulevard des Capucines, Paris, France. 


Directors.—Baron de la Chevreliere, John Dal Piaz, Alfred 
Musnier, Charles Roux, Commendatore G. Marconi. 


Secretary.x— Monsieur L. Prioult. 


Capital_Fcs. 100,000 in 1,000 shares of Fcs. 100 each, 
fully paid, and 200 Profit shares having no capital denomination. 
The financial year of the Company ends at December 31st in each 
year. Dividends at the rate of 5 per cent. per annum have been 
paid on the capital shares of the Company in respect of each of 
the years 1906, 1907, 1908, 1909, 1910, and 1911. The Company 
owned and operated the Wireless Telegraph apparatus on 46 
vessels at December 31st, 1912. 
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Rights.—The Company holds the exclusive Licence of Mar- 
coni’s Wireless Telegraph Company, Limited, and the Marconi 
International Marine Communication Company, Limited, for 
France, its colonies and dependencies, and vessels flying the 
French flag. 


Compaiiia Nacional de Telegrafia Sin Hilos de 
Espana 


Incorporated.—December 24th, 1910. 

Capital..—6,s00,000 pesetas divided into 8,000 6 per cent. 
Participating Preference shares of 500 pesetas each and 5,000 
Ordinary shares of 500 pesetas each. 

Head Office.—Calle de Alcala 43, Madrid. 


Directors._Commendatore G. Marconi, Godfrey C. Isaacs, 
Excmo. Sr. Don Jose Sanchez Guerra, Excmo. Sr. Conde 
de Albiz Don Antonio Comyn, Excmo. Sr. Marquis L. Solari, 
Exemo. Sr. Don. Lorenzo Alonso Martinez, Sr. Don Federico 
Rohr, Sr. Jose Bertram y Musitu, Sr. Francisco Setuain, Sr: 
Eduardo Estelat, Exco. Sr. General Don Jose de Bascaran, 
Sr. Don Jaime Macnaughton. 


Secretary—Don Pablo Figuerola Ferretti. 


The financial year ends on December 31st in each year. No 
dividend has yet been paid. This Company was formed to take 
over from La Compania Concesionaria de Servicio Publico 
Espanol de Telegrafia sin Hilos, who were unable to carry out 
their obligations, the concession from the Spanish Government for 
the construction and exploitation of a public Wireless Telegraph 
service in Spain and its colonies. The Company has seven Wire- 
less Telegraph land stations erected and working at Aranjuez, 
near Madrid, Cadiz, Barcelona, Teneriffe, Las Palmas, Vigo, and 
Soller, and has further stations in course of construction at 
Finesterre, Santander, Cape Galos, Valencia, Malaga, and 
Huelva. The Company holds an exclusive licence from Marconi’s 
Wireless Telegraph Company, Limited, to use and exploit its 
patents in Spain and her colonies, except on vessels of the 
Mercantile Marine. 
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Russian Company of Wireless Telegraphs and 
Telephones 


Incorporated.— October 8th, 1908. 
Head Office. 
Directors.—Commendatore G. Marconi, G. C. Isaacs, G. M. 


Tischenko, S. M. Eisenstein, Pierre de Balinski, M. Salberg 
(Alternative Director), Adrian Simpson (Managing Director). 


14, Lopuchinskaia, St. Petersburg, Russia. 


Secretary.— Leon Eisenstein. 


Capital.—Originally Rbl. 1,200,000 in 12,000 shares of 
100 Roubles each. Capital increased to Rbl. 1,800,000 in 
November, 1911, in order to enable the Company to acquire a 
licence from Marconi’s Wireless Telegraph Company, Limited. 
Financial year ends December 31st in each year. No dividends 
have yet been paid. 


Rights.—The Company owns the Russian patents taken out 
in the name of S. M. Eisenstein, and also holds an exclusive 
licence to use and exploit the Marconi Company’s patents in 
Russia (excluding stations for international communication or on 
vessels of Russian Mercantile Marine). 


The Company has supplied the Russian Government with a 
large number of Wireless Telegraph stations, and has now a 
very large amount of work in hand for that Government. 


Compania Marconi de Telegrafia Sin Hilos Del Rio 
de la Plata 


Incorperated._—August 4th, 1906. 

Head Office.—Tornquist Building, 132, San Martin, Buenos 
Aires, Argentine. 

Directors.—Commendatore G. Marconi, Captain Guillermo 
José Nunes, Enrique Schlieper, Antonio Terrarosa, Sydney 
St. J. Steadman, Colonel Sir Thomas Holdich, K.C.M.G., 
K.C.I.E., C.B., Godfrey C. Isaacs, Senor J. A. Pilling, Senor 
Don Florence O’ Driscoll. 


Secretary. Enrique Schlieper. 


Capital.—_ $2,000,000 gold, represented by 250,000 shares of $5 
gold each, series ‘“A A.,”? fully paid, and 150,000 Preference shares 
of 5 per cent. non-cumulative of $5 gold each, series ‘*B.B. 35 
per cent. has been called up on the ‘‘ B.B.’’ shares. The balance 
is payable in instalments of 10 per cent. with not less than 30 
days’ notice. The financial year of the Company ends at May 
31st in each year. No dividends have yet been paid. The Com- 
pany owns the Marconi patents and patent rights for the Argen- 
tine Republic, and has licences from Marconi’s Wireless Telegraph 
Company, Ltd., and the Marconi International Marine Communi- 
cation Company, Ltd., to work the Marconi system in the 
Republics of Argentine, Uruguay, and Paraguay. The Company 
has the permission of the Government to erect Wireless Tele- 
graph stations within the territorial limits of the Argentine Repub- 
lic and on vessels flying the Argentine flag. The Company is 
preparing to erect a high-power Wireless Telegraph station in the 
Argentine Republic to communicate direct with a similar station 
in Europe, and the Argentine Government approved this project 
on August roth, 1912. 


The Marconi Press Agency, Limited 


(Private Company). 
Incorporated. October 7th, 1910. 
Head Office.—Marconi House, Strand, London, W.C. 


Directors.—Commendatore G. Marconi, Godfrey C. Isaacs, 
Major S. Flood-Page, Alfonso Marconi, Captain H. Riall Sankey. 


Secretary. Henry W. Allen, F.C.I.S. 
Capital_£1,000 in 1,000 shares of £1 each. 


The Company was formed to act as Advertising Agents, 
Publishers, and as a News Distributing Agency. 


Sir Wm. Preece Prof. Righi Sir Oliver Lodge 


Count Von Arco G. C. Isaacs Dr. J. A. Fleming 


F, Braun A. Blondel 
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BIOGRAPHICAL NOTICES 


Arco, GRAF, GEORG von.—Born at Grossgorschiitz, Germany. 
Educated at Berlin University and the Technical High School, 
Charlottenburg. In 1898 he was appointed assistant to 
Professor Slaby in the department of Wireless Telegraphy ; 
later he joined the Allgemeine Elektrizitats Gesellschaft, 
Berlin, and in 1903 was appointed manager of Gesellschaft 
fur Drahtlose Telegraphie. He is also a director of the 
Deutsche Betriebs Gesellschaft fiir Drahtlose Telegraphie. 

Austin, Louis WinsLow, Ph.D.—Was for a time assistant pro- 
fessor of physics at the University of Wisconsin, and later 
on the staff of Physikalisch-Technische Reichsanstalt at 
Berlin. It was at this time that he became seriously 
interested in Wireless Telegraphy, and on his return to 
America in 1904 he followed up his work begun at Berlin on 
high temperatures and the discharge of electricity through 
gases. His early work was specially connected with detec- 
tors. One of the most important investigations undertaken 
by him has been in connection with the development of a 
method of quantitative measurement of electrical oscillations 
in the recent antenna. He was recently sent on a mission to 
study wireless conditions in Europe, and in June, 1912, repre- 
sented the United States at the International Radiotele- 
graphic Congress in London. He is at present chief of the 
United States Radiotelegraphic Laboratory in Washington. 

BakER, T. THorNeE.—Born March t1oth, 1881. Educated at 
Mercers’ School, London, and passed Intermediate Science 
examination at the University of London. After five years’ 
work as research chemist he went to Paris in 1907 for the 
Daily Mirror to take up Prof. Korn’s system of photo-tele- 
graphy, and superintended the operation of the system between 
Manchester, Paris, and London. Mr. Baker has since asso- 
ciated himself with work in Wireless Telegraphy and Tele- 
phony. 

BanTi, Pror. ANGELO.-—Born in Orbetello, Grosseto, Italy, in 
1859. After a course of scientific study in Paris he entered 
the Rome University, where he took the degree of Doctor in 
Physics. He practises as a consulting electrical engineer 
and expert, and acts as scientific adviser to many electrical 
companies, municipalities, etc. In 1g02 he issued various 
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publications on Wireless Telegraphy ; in 1903 he published 
an article relating to his investigations on the singing arc. 

BrccEROw, Dr. Hans.—Born September 3oth, 1874. Educated 
at the University of Berlin and Freisburg-breisgan, where he 
obtained his Doctorate. Since 1901 he has been in the 
German Admiralty as expert in all matters concerning wireless 
telegraphy, and since 1906 he has occupied a similar position 
in the Prussian Army. 

BELLINI, Dr. Etrore.—Born at Foligno, Italy, on April 13th, 
1876, and educated at Naples University. In 1901 he was 
appointed Electrical Engineer to the Royal Italian Navy, and 
in 1906 he became chief of the naval Electrical Laboratory at 
Venice, in which latter capacity he was responsible for carry- 
ing out research work dealing with the employment of 
Wireless Telegraphy on warships and submarines. Later, 
in conjunction with Capt. Tosi, he invented the Radiogonio- 
meter, an apparatus for directive Wireless Telegraphy. In 
1910 the Bellini-Tosi system was installed at the Boulogne- 
sur-Mer station of the French Post Office, and in 1912 Dr. 
Bellini joined the staff of Marconi’s Wireless Telegraph Com- 
pany, Ltd., which acquired the patent rights for the con- 
struction and commercial development of the wireless 
compass. 

BLonpEL, ANDR& E.—Born in Chaumont, France, in 1863, and 
graduated at the Paris University. He has taken part in 
notable movements in lighting methods and apparatus, and 
has been a frequent contributor to learned societies and 
technical journals on several subjects, including Wireless 
Telegraphy, in connection with which he invented a new 
apparatus which opened a fresh field for the study of alternate 
currents. 

BraNLy, Epouarp.—Born at Amiens on October 23rd, 1844. He @ 
studied at the St. Quentin College, afterwards at Henry IV. | 
College, Paris. He is a Fellow of the University, Doctor of 
Physical Science, and Doctor of Medicine. Some of his 
works relate to the electrical conductivity of radio-conductors, 
and in 1goo the International Jury of Superior Precept 
Instruction awarded him a grand prix for his exhibition of 
radio-conductors, and the French Minister of Public Instruc- 
tion made him a ‘‘ Chevalier of the Legion of Honour”’ in 
recognition of the part he has played in connection with the 
discovery of ‘‘ Wireless Telegraphy.’’ He has constructed 


Major S. Flood-Page W. Duddell, F.R.S. 


Dr. Hans Begserow M. Travailleur Commander F. G. Loring 


Mr. S. Geoghegan Dr. L. Mandelstam 
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various independent distributing apparatus for producing 
tele-mechanical effects without wires. In January, 1911, he 
was elected a member of the Academy of Science, Paris. 

Braun, Pror. FERpINAND.—Born at Fulda on June 6th, 1850, and 
studied at Marbourg and Berlin. He has held several 
academic appointments, and in recent years has devoted his 
attention to Wireless Telegraphy. In December, 1910, he 
received (with Mr. Marconi) the Nobel Prize for Physics. 

Brown, SypNEY Georcr.—Born in 1873 in Chicago, U.S.A., and 
brought to England at an early age. He received his educa- 
tion at Harrogate and University, London. He took up the 
study of submarine telegraphy, and among his important 
inventions is the well-known drum cable relay and the mag- 
netic shunt. He has also devoted attention to Wireless 
Telegraphy. 

Burstyn, Dr. W.—Born in Austria in 1877, and educated at the 
University of Vienna. He started his career as an electrical 
engineer with the Siemens-Schuckert Werke at Charlotten- 
burg, and with the Gesellschaft fiir Drahtlose Telegraphie. 

Caste, Benjamin SticknEy.—Born at Roch Island, Illinois, on 
September 24th, 1872. He graduated B.A. at Yale University 
in 1895, and LL.B. at Columbia University Law School in 
1898. After two years of private practice, he entered the 
Law Department of the Chicago, Roch Island & Pacific Rail- 
way, and rose from the station of Law Clerk to that of 
General Attorney. He was recently appointed Assistant 
Secretary at Department of Commerce and Labour, and is 
responsible for administration of the United States Wireless 
Laws affecting shipping. 

Cuartton, Captain E. F. B.—Is Assistant Director of Torpedoes 
at the Admiralty, which position carries with it the responsi- 
bilities in all matters connected with the design, working, and 
development of wireless telegraphy at the Admiralty. 

Crookes, Sir Wituiam, O.M., F.R.S.—Born in London June 
17th, 1832, and in 1854 was appointed superintendent of the 
Meteorological department of the Radcliff Observatory, 
Oxford. He has carried out a long series of original investi- 
gations, and has also published some interesting articles on 
Wireless Telegraphy. : 

De Forest, Dr. Lez.—Born in the United States of America, 
and graduated at Yale College. He has been identified with 
Wireless Telegraphy since 1806. 
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DUBILIER, WuLLIAM.—Born at Seattle, U.S.A., on July 25th, 
1888. In 1904 he made one of the first amateur Wireless 
Telegraph apparatus in the United States, and he has since 
devoted himself to Wireless Telegraphy and electricity. 
During recent years he has mainly occupied himself with 
experiments in Wireless Telephony. 

DuppeELL, W., F.R.S.—Born in London in 1872 and educated 
privately in this country and in France. He carried out 
research work at the Central Technical College, London, 
between 1893 and rgoo. In 1908 he read, in conjunction with 
‘Dr. E. W. Marchant, a paper on “ Experiments on Alternate 
Current Arcs by the Aid of Oscillographs ’? before the Institu- 
tion of Electrical Engineers, and in 1900 he read a paper on 
‘Rapid Variations of Current through the Direct Current 
Arc.”? He received a gold medal for oscillographs at the 
Paris Exhibition of 1900, and at St. Louis in 1904. He is 
President of the Institution of Electrical Engineers for 1912- 
1913. He is also a member of the technical committee 
appointed by the Government in 1912 to consider the question 
of long-distance wireless telegraphy. 

Eccites, W. H., D.Sc., A.R.C.S.—Born in Furness, Lances., 
in 1875, and entered the Royal College of Science, South 
Kensington, in 1894. Three years later he was appointed 
demonstrator in the Physics Laboratory at the College, and 
in 1898 he graduated at the London University with first- 
class honours in Physics. In 1899 he entered Mr. Marconi’s 
laboratory at Chelmsford and spent a great part of his time in 
the investigation of electrical oscillations of air wires and 
in ‘‘ jiggers.’’ He also devised a laboratory method for test- 
ing and classifying coherers, and results of a later study of 
coherers were presented as his D.Sc. thesis. In 1go1 Dr. 
Eccles was appointed head of the department of mathematics 
and physics at the South Western Polytechnic, Chelsea, and 
he is now University Reader in Graphics at University, Lon- 
don. He is a member of the Council of the Physical Society 
and examiner in mathematics at the London University, and 
secretary of the British Association Committee on Radio- 
telegraphic Investigations. 

EicHHorn, Gustav, Pu.D.—Born at Diisseldorf (Germany) on 
December 1st, 1867. After leaving the Realgymnasium he took 
up the study of physics, but this was interrupted by the death 
of his father, whose paper mills he then entered. For ten 


Mr. H. S. Saunders H. R. Sankey 


B. Koehler Prof. A.. Battelli J. Banneux 
Delegate (Germany) London Delegate (Italy) London Delegate (Belgium) London 
Radiotelegraphic C.nference Radiotelegraphic Conference Radiotelegraphic Conference 

1912 1912 1912 


Mr. B. S. Cable Mr. D. Robertson Alfonso Marconi 


Secretary, General Post 
Office, Wellington. 


[Lo face page 528 


ae ne 
) come oe . ‘ 
% C i. ae te 

| * j bi 7 
5 a . ly 

ae me : 


ee : 
; Saaremaa oa a 


zhi 


years he devoted himself to a business career; then he returned 
to the profession of his choice and continued his interrupted 
studies. After three years at Berlin, Munich, and Ziirich, he 
took the degree in physics (Phil. Dr.) at the last-named 
University. He was about to enter upon an academical 
career when unforeseen circumstances again intervened and 
he was compelled to follow practical pursuits. He entered a 
wireless telegraph laboratory, and soon after he was appointed 
manager of experimental stations on the Baltic, where, for 
about eighteen months he conducted a number of investiga- 
tions. The results of these are incorporated in a book which 
was published in England and Germany. He has contributed 
to various technical journals and has invented a device which 
is used in connection with wave meters and other instruments. 
He returned to Zurich in 1905 and introduced wireless tele- 
graphy to the Swiss Military Authorities. Two years later he 
launched the Jahrbuch de drahtlosen Telegraphie und Tele- 
phonie, which is now a well-known publication. He is still 
engaged in practical and theoretical work in wireless tele- 
graphy and telephony. 

ERSKINE-Murray, Dr. James.—Born in Edinburgh on October 
24th, 1868, and after a course of six years’ study under the 
late Lord Kelvin at Glasgow University he entered Trinity 
College, Cambridge, as a research student. In 1898 he was 

appointed experimental assistant to Mr. Marconi. In 1900 
he took up the post of lecturer and demonstrator in physics 
and electrical engineering at the University College, Not- 
tingham, and in 1905 he was appointed to the lectureship in 
electrical engineering at the George Coates’ Technical Col- 
lege, Paisley. In 1905 he took up consulting work in 
radiotelegraphy, and he now holds the lectureship in radio- 
telegraphy at the Northampton Institute. 

Ferrit, Commannant.—He is attached to the department of 
the Ministry for War, France, and is in charge of the 
installation at the Eiffel Tower, Paris. 

FESSENDEN, REGINALD AuBREY.—Born at Milton, Canada, on 
October 6th, 1866. Educated at New York and Port Hope, 
Ontario. In 1886 he was appointed inspecting engineer to 
the Edison Company, N.Y. In 1892 he took up teaching work 
and conducted classes in physics and electrical engineering at 
Western University, and in 1893 he was appointed Professor 
of Electrical Engineering at Western University of Phila- 
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delphia. He has associated himself with the development of 
Wireless Telegraphy and Wireless Telephony. 

FLemInc, Dr. JoHN AmBroseE, F.R.S.—Born in Lancaster on 
November 29th, 1849. Educated at University College 
School, London; University College; the Royal School of 
Mines; and St. John’s College, Cambridge; Hughes Gold 
Medallist of the Royal Society. He was appointed demon- 
strator in mechanics and applied science to the University of 
Cambridge, and when University College, Nottingham, was 
opened in 1881 Dr. Fleming was selected as first occupant of 
the chair of mathematics and physics. He resigned this pro- 
fessorship shortly afterwards to remove to London. In 1885 
the Council of the University College, London, created a 
chair of electrical engineering, and they appointed Dr. 
Fleming as the first occupant of that chair. Later the bulk 
of the funds subscribed towards the Sir John Pender memo- 
rial was employed to endow the chair of electrical engineering 
at University College and for the maintenance of the electrical 
laboratory, subject to the condition that the laboratory should 
henceforth be known as the Pender Laboratory, and the chair 
occupied by Dr. Fleming as the Pender Chair of Electrical 
Engineering. After the incorporation of the University 
College with the University of London the title of; Dr; 
Fleming’s chair was changed to that of Pender Professor 
in the University of London. In 1912 Dr. Fleming was 
appointed University Professor of Electrical Engineering in 
the University of London. He is the author of numerous 
well-known text-books, amongst which may be mentioned 
particularly his books on Wireless Telegraphy. He has 
given many courses of lectures at the Royal Society of Arts 
and the Royal Institution on Wireless Telegraphy and 
kindred subjects. 

FLoop-Pace, Major Samueit.—He has served in military cam- 
paigns in India, and besides active service he was occupied 
with administrative work. On retiring from the Army he 
devoted himself to business, and one of his achievements which 
may be mentioned is the introduction of the first incandescent 
electric lamps into Australia. He joined Marconi’s Wireless 
Co., Ltd., in 1899, as managing director, and still remains 
a director of the company. Many movements—national, 
commercial and philanthropic—have found in him an earnest 
supporter. 
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Frouin, M.—He is Director of the French Telegraphs and was 
one of his country’s representatives at the International 
Radiotelegraphic Conference held in London in 19172. 

GEOGHEGAN, SAMUEL.—Apprenticed to a firm of mechanical 
engineer's in Birmingham, he has had considerable experience 
in railway and bridge work in England and various parts of 
the world. In 1875 he was appointed Chief Mechanical 
Engineer to Messrs. Arthur Guinness & Co., of Dublin, in 
whose service he spent 30 years. While with that firm he 
laid out a system of tram lines in which there was a spiral 
incline of 120 feet diameter for 24 turns and a gradient 1 in 
40. He is a member of the Institution of Mechanical 
Engineers, the Midland Institution of Mining, Civil and 
Mechanical Engineers, the Institution of Civil Engineers of 
Ireland, and a member of the Council of the Royal Dublin 
Society. 

GLAZEBROOK, Dr. R. T., F.R.S.—Born at Liverpool, September 
18th, 1854. Educated at Trinity College, Cambridge, where, 
after taking his degree, he commenced a study of physics at 
the Cavendish Laboratories under Clerk Maxwell. In 1899 
he was appointed by the Royal Society as the first director 
of the National Physical Laboratory, which position he still 
holds. He is a member of the technical committee enquiring 
into the Imperial Wireless Scheme. 

Howe, Pror. GrorGE WILLIAM Ossorn.—Born December 4th, 
1875, at Charlton, Kent. Educated at Roan School, Green- 
wich, and at Woolwich Polytechnic. After some industrial 
experience he joined the teaching staff of the City and Guilds 
Engineering College, and was later appointed Assistant Pro- 
fessor of Electrical Engineering at the College. He has read 
several papers on radiotelegraphy before the British Associa- 
tion and the Physical Society, and in 1912 he was awarded 
the silver medal by the Royal Society of Arts for his paper 
on ‘* Some Recent Developments in Wireless Telegraphy.”’ 

Isaacs, GopFrREy C.—Educated in England, France and Germany. 
He began life in his father’s business and at 18 years of 
age he was manager of the great concern which he had 
entered as a lad. Young as he was, he not only mastered 
all the difficult questions connected with the foreign trade, 
with which his father was chiefly concerned, but as manager 
he was able to carry on the important correspondence of the 
business of the firm in the various languages of the leading 
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customers. Added to this, and while at an early age, he, in 
the course of his extensive travels in all parts of Europe, 
exhibited great ability in dealing with leading business men 
of nearly all nationalities. In 1910 he was appointed Managing 
Director of Marconi’s Wireless Telegraph Co., Ltd., and the 
Marconi International Marine Communication Co., Ltd. 


KENNEDY, Sir A. W. B., F.R.S.—Born in London, March 17th, 


1847. He has had great mechanical engineering experience 
and has been President of the Institution of Civil Engineers 
and the Institution of Mechanical Engineers. He has de- 
signed electric lighting and power stations for many Cor- 
porations, and has also been engaged in traction work. He 
received the honour of knighthood in 1905 on account of his 
services to the Admiralty. He is a member of the technical 
committee considering the Imperial Wireless scheme. 


Korn, Proressor ARTHUR.—Born at Breslau, Germany, 1870. 


He is best known as the inventor of a system of telegraphic 
transmission of photographs, and has published various books 
on this subject. 


LopcE, SiR Oliver, F.R.S.—Born at Penkhall, Staffs., on June 


y2th, 1851. He was educated at the Newport (Salop) 
Grammar School, and was intended for a business career, but 
being attracted to science he entered University College, 
London, in 1872, and graduated D.Sc. five years later. He 
was reader in natural philosophy at Bedford College for 
Women, then Professor of Physics in University College, 
Liverpool, before being appointed, in 1900, the first Principal 
of the new Birmingham University. He was knighted in 
1902. He has distinguished himself in various spheres of 
thought, and his original work includes investigations on 
lightning, the seat of the electromotive force in the voltaic 
cell, the phenomena of electrolysis and the speed of the ion, 
the motion of the ether near the earth, and electromagnetic 
waves and wireless telegraphy. His patent for syntonic wire- 
less telegraphy has been acquired by the Marconi Co. He 
presided over the mathematical and physical section of the 
British Association in 1891 and is President-Elect of the 
British Association for the ensuing year. He has also served 
as President of the Physical Society and the Society for 
Psychical Research. He has made many important contribu- 
tions to the literature of science and has written various 
books and papers of a metaphysical and theological character. 
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Lorinc, COMMANDER F. G.—Is a Captain in the British Navy and 
is Inspector of Radio-telegraphy to the Post Office. 


Mapce, Henry Asutey, B.A., A.M.I.E.E.—Born February, 1870. 
Educated at Peterhouse, Cambridge (1898-1902), where he 
took honours in Mathematics and Mechanical Science (Engi- 
neering). July, 1902, to September, 1903, Junior Engineer 
with Marconi’s Wireless Telegraph Co., Ltd. ; October, 1903, 
to January, 1904, Royal Naval College, Greenwich; Febru- 
ary, 1904, to March, 1905, Naval Instructor in H.M.S. 
Vernon; April, 1905, Expert in Wireless Telegraphy in 
H.M.S. Vernon. 

MANDELSTAN, Leontp.—Born May 5th, 1879, in Mogilew, Russia, 
he studied mathematics and physics at the University of 
Strassburg under Professor Braun, and in 1902 he was 
appointed Dr. r.e.r. of Physics at that University. 


Marconi, ALFonso.-—Born at Bologna in 1865, he is about eight 
years older than his distinguished brother. He was educated 
at the Bedford Grammar School in England and later at 
Technical Colleges in Florence and Leghorn. He joined the 
board of Marconi’s Wireless Telegraph Company and the 
Marconi International Marine Communication Co., Ltd., 
in July, 1909. 

MARCONI, COMMENDATORE GUGLIELMO, LL.D., D.Sc.—Born at 
Bologna, in Italy, on April 25th, 1874, he is Irish on his 
mother’s side. He was educated at Leghorn and Bologna 
University, and first began to interest himself in the problem 
of Wireless Telegraphy in 1895. In the following year he 
came to England, and took out the first patent ever granted 
for a practical system of Wireless Telegraphy by the use of 
electric waves. His first experiments in England were made 
at Westbourne Park. Shortly afterwards Mr. Marconi saw 
Sir W. H. Preece, and at his request made some experiments 
for him and the Post Office officials, between the Post Office 
and the Thames Embankment. These experiments were 
highly successful, and Mr. Marconi was requested to make 
further trials on Salisbury Plain, which also proved satisfac- 
tory to the Post Office and to officers of the Army and Navy 
who witnessed them. Mr. Preece, in December, 1806, 
delivered a lecture at Toynbee Hall on the subject of ‘‘ Tele- 
graphy Without Wires,’’ and Mr. Marconi was present and 
conducted the experiments. Some further experiments were 
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made in May, 1897, in the Bristol Channel, when Lavernock 
and Flatholm were successfully connected, and afterwards 
Lavernock and Brean Down, across the Channel, a distance 
of nine miles. A full report of Mr. Preece’s lecture, in which 
these experiments were dealt with, was given before the Royal 
Institution on June 4th, 1897. On the invitation of the Italian 
Government, Mr. Marconi went to Rome and gave a series of 
exhibitions of the Marconi system at the Quirinal before the 
King and Queen of Italy and high Italian Government 
officials, and he subsequently went to Spezia, where his 
system was put to practical test on board two Italian battle- 
ships. A station was erected on land at the arsenal, and the 
ships were kept in constant telegraphic communication with 
the shore up to 12 miles from the spot where the appara- 
tus was fixed. The Italian Government, recognising the 
great value of Mr. Marconi’s invention, conferred upon him 
the honour of knighthood, and are now using his system 
extensively. On his subsequent return to England Mr. Mar- 
coni conducted further experiments at Salisbury (between 
Salisbury and Bath, a distance of thirty-four miles), and 
signals were successfully received by Captain Kennedy, who 
himself erected a set of Marconi instruments at Bath for this 
installation. On July 20th, 1897, the Wireless Telegraph and 
Signal Co. Ltd.—now known as Marconi’s Wireless Tele- 
graph Co., Ltd.—was established, and two permanent 
stations were put up—the first at Alum Bay, Isle of Wight. 
A small steamer was chartered in connection with the experi- 
ment here carried out, and fitted with the necessary instru- 
ments, the steamer cruising round the coast about Christmas 
time for several weeks. Although tempestuous weather was 
experienced no break in telegraphic communication with the 
station took place. At the beginning of 1898 another perma- 
nent land station was put up at Bournemouth and subsequently 
removed to Poole. The first station was 144 miles distant 
across the sea, and the removal to Poole increased this dis- 
tance to 18 miles. By the aid of these stations great progress 
was made in developing Wireless Telegraphy. In May, 1808, 
an exhibition of Wireless Telegraph apparatus was made in 
the House of Commons and at St. Thomas’s Hospital. A 
number of social and other messages had been sent over the 
Wireless Telegraph Co.’s service under various conditions 
and in several languages, and these messages had been trans- 
mitted without mutilation to their destination. In July, 1898, 
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the Dublin Express gave day by day a Wireless Telegraphic 
report of the yacht races during Kingstown Regatta week, 
and proved the usefulness and facility with which the system 
can be applied to commercial purposes. Later Mr. Marconi 
established communication between the late Queen’s residence 
at Osborne House, Isle of Wight, and the Royal yacht 
Osborne, and Her late Majesty was kept apprised of the 
progress made by the King during the process of recovery 
from a serious accident. No difficulty has been experienced 
in transmitting or receiving messages from the established 
land stations, and in the week ending December 24th, 1808, 
Mr. Marconi was engaged in installing apparatus to provide 
communication between a lighthouse and a lightship on the 
South Coast, the Trinity House authorities having placed a 
room at the South Foreland lighthouse at Mr. Marconi’s dis- 
posal for the purpose. Mr. Marconi is a member of the Insti- 
tution of Electrical Engineers, and read a paper on “‘ Wireless 
Telegraphy ’’ before the members in February, and lectured 
at the School of Military Engineering, Chatham, in March, 
1899. He journeyed to the United States in connection with 
the America Cup Yacht racing for 1899, between Columbia 
and Shamrock I. In the same year a number of the ships of 
the British Navy were equipped with Marconi apparatus. 
Early in 1901 telegraphic communication was established 
between two points more than 250 miles distant, and at the 
end of that year Mr. Marconi transmitted signals from 
Poldhu, in Cornwall, to St. John’s, Newfoundland. Marconi 
apparatus is working commercially on board most of the 
largest passenger steamers afloat, including the ships of the 
famous shipping lines in England, France, Germany, Italy, 
Ametica, Canada, etc. ‘A demonstration of the Marconi 
system was made for the French Government in the early part 
of 1901, when communication was established and maintained 
for some time between Antibes, near Nice, and Calvi, Corsica. 
At the same time the yacht of the Prince of Monaco was 
fitted with Marconi apparatus. The international yacht 
races were reported for the American Associated Press by the 
Marconi system. An important agreement was made during 
Igor between the Marconi International Marine Communica- 
tion Co. and Lloyd’s, by which the latter corporation adopts 
exclusively the Marconi system, and agrees to fit up its 
Stations with Marconi apparatus. Mr. Marconi’s system is 
the only means of telegraphic communication throughout the 
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Sandwich Islands, the islands in this group having been fitted 
with the apparatus during rgo1. In February, 1902, Mr. 
Marconi received on board the s.s. Philadelphia, in the pre- 
sence of the officers, good messages on the tape when at a 
distance of over 1,500 miles from the transmitting station, 
and signals at over 2,000 miles. In December, 1902, the 
station established at Cape Breton, Nova Scotia, under a 
contract with the Canadian Government, for transatlantic 
Wireless Telegraphy, was put into communication with the 
Cornwall station at Poldhu, and inaugural messages were 
transmitted to H.M. the King of England, H.M. the King of 
Italy, and others, and to The Times newspaper, this message 
for purposes of verification being transmitted in the presence 
of The Times correspondent at Cape Breton, and of the 
officers of the Italian warship Carlo Alberto. In Octo- 
ber, 1903, during the voyage of the R.M.S. Lucania, 
Mr. Marconi established communication between this ship 
and the Marconi stations at Glace Bay, Canada, and Poldhu, 
Cornwall, England; communication was continued through- 
out the voyage, messages received, and a bulletin published 
and issued daily to each passenger. At the end of October, 
1903, Mr. Marconi, at the invitation of the British Admiralty, 
sailed on board H.M.S. Duncan from Portsmouth to Gib- 
raltar, and throughout the voyage messages were received 
on board from the Marconi station at Poldhu. Communica- 
tion was also carried on between the Marconi station on the 
Rock of Gibraltar and that at Poldhu. In February, 1904, 
Marconi Wireless Telegraph stations were opened at Broom- 
field, in Essex, England, and at Amsterdam, in Holland, for 
the transmission between the two countries of Press messages 
and Stock Exchange quotations, these messages being trans- 
mitted in Dutch by English operators, having no knowledge 
of that language, at a speed of from 25 to 30 words per 
minute, and afterwards published in a leading Dutch news- 
paper, the Handelsblad. On June 4th, 1904, a daily service 
of wireless news messages all the way across the Atlantic was 
inaugurated on board the Cunard R.M.S. Lucania, and 
a newspaper, entitled The Cunard Daily Bulletin, is now regu- 
larly published on this vessel, as well as on all the important 
vessels belonging to this line. Similar journals are published 
on the ships of the American Line, on the New Amsterdam 
(Holland-American), and on others. On August, 3rd, 1904, 
Marconi Wireless Telegraph stations were opened at Bari, 
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in Italy, and Antivari, in Montenegro, for the purpose of 
carrying on a public telegraph service between Italy and the 
Balkan States. The Messina Railways have adopted the 
Marconi system for intercommunication between their 
stations. During 1905 a contract was entered into with the 
Board of Trade for the establishment of Marconi Wireless 
Telegraphy on the lighthouses and lightships round the coast 
of the United Kingdom. Practically the whole of the ships 
belonging to the British and Italian navies have been 
equipped with Marconi Wireless Telegraphy, and the system 
is now extensively used by those two countries. During 
1905 many more additional stations were erected to the order 
of the Canadian and Newfoundland Governments, and at the 
present time all the important points about the Gulf of St. 
Lawrence are linked together by a chain of short-range wire- 
less stations. A powerful station at Clifden, on the West 
Coast of Ireland, was opened early in 1907, by means of 
which communication with the American Continent (Glace 
Bay) has been established, and daily service was main- 
tained until a fire occurred at Glace Bay station on August 
21st, 1909. 1908 and 1909 were periods of great activity 
with Mr. Marconi. Owing to the fire at Glace Bay the 
service between that station and Clifden had been sus- 
pended, but the work of restoring the installation of 
new plant, which was superintended by Mr. Marconi, was 
completed on the 23rd April, 1910, and since that date the 
service has been working satisfactorily, the messages being 
distributed thence to all parts of the European and American 
continents. Mr. Marconi’s work has been recognised by 
many governments and seats of learning; he has been 
decorated by the King of Italy and the Czar of Russia, is an 
honorary doctor of many universities, including Oxford, Glas- 
gow, Aberdeen, Liverpool, and Pennsylvania, besides having 
received the freedom of the principal Italian cities. In 1909 
he was accorded what is perhaps the highest distinction that 
can be obtained by any scientist—the Nobel Prize for Physics. 
PREECE, LLEWELLYN.—Son of Sir William H. Preece. In 1889 he 
combined with his father, his brother Arthur Henry Preece, 
and the late Major Phillip Cardew as consulting engineers. 
He is now one of the principal partners in the firm of Preece, 
Cardew & Snell, Consulting Engineers to the Crown Agents 
to the Colonies, and to the High Commissioners of New 
Zealand and South Africa. During the last thirteen years 
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he has been largely responsible for the wireless telegraph 
work in connection with the Crown Colonies, which has been 
placed in the hands of his firm. 

PREECE, SIR WituiaM H., F.R.S.—Born in 1834 near Carnarvon. 
An electrical and telegraph engineer of great eminence, who 
was appointed Engineer-in-Chief and Electrician to the Post 
Office in 1892, and Consulting Engineer to the Post Office 
in 1899, from which he retired in 1904. He is a Past-Presi- 
dent of the Institute of Civil Engineers, and was President 
of the Society of Telegraph Engineers, first in 1880, and 
again in 1893. The latter Society is now called The Institu- 
tion of Electrical Engineers. He has various inventions 
relating to telegraphy to his credit, and is one of the pioneers 
of wireless telegraphy. 

RayLEIcH, THE Rr. Hon. Lorp.—Born on November 12th, 1842. 
Educated at Torquay and at Trinity College, Cambridge. In 
1865 he graduated in the Mathematical Tripos as Senior 
Wrangler, and was awarded the first ‘* Smith’s Prize. "Gris 
work in Physics has been of a varied and thorough character. 
He has contributed to the Royal Society some important 
communications on the ‘‘ Propagation of Electrical Waves 
Round the Bend of the Earth.”’ 

Richt, Proressor Aucosto.—Born at Bologna in 1850, and 
educated at the University there. He was Professor of 
Physics from 1873 to 1880 at the Bologna Technical Institute ; 
1880 to 1885 at the Palermo University; from 1885 to 1889 
at the Padua University ; and since 1890 at the Bologna Uni- 
versity. Mr. Marconi is one of the most eminent of this dis- 
tinguished Professor’s old students. Professor Righi has 
published many important papers on physics, among which 
may be mentioned ‘‘ Hertzian Waves,’’ in 1900; “‘ Tele- 
graphy Without Wires ”’ (in colloboration with B. Dasseau), 
in 1902, etc. 

SanKEY, Captain M. H. P. Riatit.—Born at Nenagh in Ireland 
in 1853 and educated in Switzerland and at the Royal Mili- 
tary Academy, Woolwich, and the School of Military 
Engineering, Chatham. He had a distinguished career in the 
Royal Engineers before retiring to devote himself entirely to 
engineering work. He is a director of Marconi’s Wireless 
Telegraph Co., Ltd. 

SaLTzMAN, Mayor C. McK.—He is a native of the State of Iowa, 
and graduated at the United States Military Academy at — 
West Point in 1896. As a Cavalry officer he participated in 
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the battles near Santiago de Cuba of the Spanish-American 
War of 1808, and later as a Signal Officer participated in 
the Philippine Insurrection in the Philippine Islands. In 1901 
he was transferred to the Signal Corps of the U.S. Army, and 
has since been identified with the electrical, cable and radio 
work of the U.S. Army. Major Saltzman for several years 
has been in charge of the Electrical Laboratory of the Signal 
Corps in Washington, where radio equipment of the U.S. 
Army is designed and tested. He represented the United 
States at the International Radiotelegraphic Conference in 
London in June, 1912. 

SAUNDERS, HENRY SPEARMAN.—Born April, 1841, he is the son of 
the Hon. Frederick Saunders, who was Treasurer of Ceylon, 
to which office the latter was succeeded by his eldest son, 
Sir Frederick Richard Saunders, K.C.M.G. Mr. Henry S. 
Saunders joined his parents in Ceylon at the age of 18, and 
he devoted himself with conspicuous ability and success to 
the public and commercial life of the colony. He was for 
two years Chairman of the Planters’ Association. He was 
also instrumental in carrying through important schemes. of 
railway extension and the construction of roads, and his ser- 
vices in the latter respect gained for him the appreciation of 
the Director of Public Works. On returning to England 
about thirteen years ago Mr. Saunders joined the board of 
Marconi’s Wireless Telegraph Co. He accompanied Mr. 
Marconi to America on board the ss. Philadelphia in 1902, 
and he was one of the first directors of the Marconi Inter- 
national Marine Communication Con Ltd. 

SWINBURNE, JAMES, F.R.S.—Born at Inverness on February 28th, 
1858, and educated at Clifton College. He has had a wide 
experience, and as far back as 1881 he was employed by 
Messrs. J. W. Swan & Co. to organise their lamp factory in 
Paris; later he went on a similar mission to America. He has 
practised as a consulting engineer since 1894, and has attained 
considerable eminence in various branches of science. As an 
expert on wireless telegraphy his fame has been recognised 
by the Government, who in IQI2 appointed him a member of 
the Technical Committee considering the Imperial Wireless 
Scheme. He is also a member of various scientific societies, 
and is on the Council of some. In 1902-3 he was President 
of the Institution of Electrical Engineers. 

Swinton, Atan A. CampsBeLt.—Born in 1863, he commenced his 
Career in 1882 in the famous Elswick Works of Armstrong, 
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Whitworth & Co., and two years later succeeded to the 
position of Electrical Engineer to the Company. He has 
devoted considerable attention to scientific research, includ- 
ing wireless telegraphy. 

Tuys, CoLonet ALBERT.—He has been intimately associated with 
wireless telegraphy ever since its inception as a commercial 
possibility, and is a director of Marconi’s Wireless Telegraph 
Co., Ltd., La Compagnie de Télégraphie Sans Fil and the 
Deutsche Betriebs Gesellschaft fiir Drahtlose Telegraphie 
m.b.H. 

TRAVAILLEUR, Maurice.—Born at Brussels in 1871 and graduated 
as engineer at Brussels University in 1893. At the age of 
26 he was appointed electrical engineer to the late King of 
the Belgians. He was one of the founders of La Compagnie 
de Télégraphie Sans Fil in 1901, of which he is now managing 
director, besides being on the Boards of Marconi’s Wireless 
Telegraph Co., Ltd., and the Deutsche Betriebs Gesellschaft 
fiir Drahtlose Telegraphie, and other companies. 

Wen, Professor Max.—Born at Kénigsberg in 1866. He made 
a special study of the subject of physics under Helmholtz and 
others and assisted Rontgen from 1891 to 1893. He is at 
present at the University of Jena and has devoted consider- 
able attention to the study of electromagnetic waves and their 
propagation. : 

ZENNECK, PROFESSOR J.—Born April 15th, 1871, in Wurtemburg. 
The son of a clergyman, he was intended for a similar career, 
and studied for four years in a Theological College at 
Tubingen. While at Tiibingen he studied mathematics and 
natural history, particularly zoology, from 1889 to 1894, and 
in the latter year he passed the State examination in these 
subjects; he obtained his doctorate in 1894. After a course 
of natural history studies in London and elsewhere he devoted 
himself entirely to physics and from 1895 to 1899 he was an 
assistant in the Physical Institute in Strassburg. In 1899 to 
1900 he was engaged in making tests with Wireless Tele- 
graphy in the North Sea. Five years later he became lecturer 
and assistant professor of Physics in the Technical College, 
Dantzic, and in 1906 he was appointed professor of Physics 
at the Technical College, Brunswick. This position he 
vacated in 1909, when he joined one of the largest mechanical 
works in Germany, and in 1911 he returned to Dantzic as 
professor of the Technical College, a position which he still 
holds with distinction. , . 
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LITERATURE OF WIRELESS TELE- 
GRAPHY AND TELEPHONY 


HE literature upon the subject of wireless telegraphy and 
telephony has now become so large that the following col- 
lection of representative books and journals should be 
found useful. The bibliography is by no means complete, but we 
think that few, if any, of the important works are not included. 
In addition, there are the reports of the various International 
Radiotelegraphic Conferences and the ‘‘ Nomenclature’ issued 
by the Berne Bureau. 
T'HE BOOKS MENTIONED IN THE FOLLOWING PAGES AND OTHERS 

CAN BE OBTAINED, AT THE PUBLISHED PRICE, FROM THE MARCONI 

Press AGENCY, Ltp., Marconi House, STRAND, Lonpon, W.C., 

ON RECEIPT OF REMITTANCE AND COST OF POSTAGE. 

GREAT BRITAIN. 

Studies in Terrestrial Magnetism. By Dr. C. Cures, F.R.S. 
5s. net. MacMillan & Co., Ltd., St. Martin’s Street, London, 
W.C. 

Electric Waves. By Professor Wm. S. FRANKLIN. Pp. 326. 
12s. 6d. net. MacMillan & Co., Ltd. 

Electric Waves. By H. Hertz. Translated by D. E. Jones, 
B.Sc. Pp. 298. ros. net. MacMillan & Co., Ltd. 

Miscellaneous Papers. By H. Hertz. Translated by DS ik, 
Jones and G. A. Scuorr. tos. net. MacMillan & CoO..) Lita 

Modern Theory of Physical Phenomena, Radio-activity, &c. 
By Avucusro Ricui. Translated by A. TRowsripcr. Pp. 180. 
5s. net. MacMillan & Co., Ltd. 

_ Modern Views of Electricity. By Sir Ortver Lopcg, F.R.S. 
Third edition. Pp. 534. 6s. MacMillan & Co., Ltd. 

Electromagnetic Theory of Light. Part I. By C. E. Curry, 
Ph.D. Pp. 416. 12s. net. MacMillan & Co., Ltd. 

The Elements of Electrical Transmission. By O. J. FERGu- 
SON. Pp. 466. 15s. net. MacMillan & Co., Ltd. 

The Principles of Electric Wave Telegraphy and Telephony. 
By Dr. J. A. Fremine, F.R.S. 28s. net. Longmans, Green 
& Co., London. 

An Elementary Manual of Radiotelegraphy and Radio- 
telephony for Students and Operators. By Dr cP ae 
Freminc, F.R.S. 7s. 6d. net. Longmans, Green & Co., 
London. 
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A History of the Theories of Aither and Electricity (from 
the Age of Descartes to the Close of the Nineteenth 
Century). By Dr. E. T. Wuiiraker, F.R.S. 12s. 6d. net. 
Longmans, Green & Co. 

The Electron Theory (a Popular Introduction to the New 
Theory of Electricity and Magnetism). By E. E. FOuRNIER, 
B.Sc., with a preface by Dr. G. JOHNSTONE STONEY, FURS. 
ss. net. Longmans, Green & Co. 

The Radiotelegraphist’s Guide and Log Book (a Manual 
for the use of Operators). By W. H. Marchant. 4s. 6d. 
net. Whittaker & Co., London. 

Wireless Telegraphy and Hertzian Waves. By. S.  Rigpbars 
TONE. (1910.) 2s. 6d. net. E. & F. N. Spon, London. 
Making Wireless Outfits (an Explanation of the Construc- 
tion and Use of an Inexpensive Wireless Equipment 
for Sending and Receiving up to 1oo miles). By NEWTON 
HARRISON. (1909.) 61 pp. 1s. 6d. net. E. & F. N. Spon. 

Wireless Telephone Construction. By NEWTON HARRISON. 
(1909.) 1s. 6d. net. E. & F. N. Spon. 

Wireless Telegraphy and Telephony. By Professor D. 
Mazzotro. Translated by S. R. Botrone. (1906.) 3s. 6d. 
net. E. & F. N. Spon. 

Wireless Telegraph Construction for Amateurs. By A. igh 
Morcan. Pp. 188. (New York, rgro.) 6s. 6d. net. E. 
& F. N. Spon. 

Manual of Wireless Telegraphy. By Lieut.-Comm. S. 5S. 
Ropison, U.S. Navy. For the use of Naval Electricians. 
With revisions and the addition of Chapters III., IV., and 
V. by L. W. Austin, Ph.D., Navy Dept. Pp. 129 (New 
York, 1g1r.) 7s. 6d. net. S. Rentell & Co., London. 

«A History of Wireless Telegraphy. By J. J. Fant. Pp. 348. 
$1.co. Wm. Blackwood & Sons, London. Dodd, Mead & 
Co., New York. 

Wireless Telephones and How They Work. By Dae 
ERSKINE-MurrRAY. Pp. 76. 1s. 6d. net. Crosby, Lockwood 
& Son, London. 

A Handbook of Wireless Telegraphy. By Dr. J. ERSKINE- 
Murray. Pp. 442. tos. 6d. net. Crosby, Lockwood & Son, 
London. 

Wireless Telephony. By Ernest Runmer. Translated by Dr. 


J. Erskine-Murray. Pp. 338. tos. 6d. net. Crosby, Lock- 


wood & Son, London. 
* Out of print. 
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Submarine Telegraphs (with an Appendix on Wireless 
Telegraphy). By Cuar.es Bricur. Eps '800. 15398.) net. 
Crosby, Lockwood & Son, London. 

The Story of Wireless Telegraphy. By Atrrep T. Story. 
Pp. 225. 1s. net. Hodder & Stoughton, London. 

Wireless Telegraphy and Telephony. By Ww. J. Waite. 
Pp. 202. 2s. 6d. net. Whittaker & Co., London. 

Wireless Telegraphy for Amateurs. By R. P. Howcrave- 
GRAHAM. Pp. 176. 2s. net. Percival Marshall & Co., London. 

Wireless Telegraphy. By GUSTAV EICHHORN, Phop: Pp. 116. 
8s. 6d. net. Charles Griffin & Co., Ltd., London. 

Practical Wireless Slide Rule. By Dr. H. R. Betcurer HIck- 
MAN. 28. 6d. net. Electrician Printing & Publishing Co., 
Ltd., London. 

Amateur Wireless Telegraph Designs. By ALFREc. 1913, new 
edition. 2s. 6d. Electrician Printing & Publishing Co., Ltd., 
London. 

Maxwell’s Theory and Wireless Telegraphy. By H. Porncarf 
and FREDERICK K. VREELAND, tos. 6d. net. The Grant Hill 
Book Co. 

FRANCE. 

Les Applications des Ondes Electriques. By ALBERT TURPAIN. 
Pp. 412. 12 francs. Paris: C. Naud. 

Traite Elémentaire de Télégraphie et de Téléphonie sans Fil. 
By E. Ducreret. Pp. 89. 3 francs. Paris: R. Chapelot 
et Cie. 

Manuel Elémentaire de Télégraphie sans Fil. BY DRAG. 
Tissot. Pp. 274. 1912. Augustin Challamel, Rue Jacob 17, 
Paris: 

La Télégraphie sans Fil et les Ondes Electriques. Byrd. 
Boutanckr et G. Ferrie. Pp. 471. 10 francs. Berger- 
Levrault et Cie, Paris. 

Reception des Signaux Radiotélégraphiques Transmis par 
fay Toun Eiffel) Pp.gs)) Ere pee, Gauthier-Villais, Paris. 

TARY: 

Onde Hertziane e Telegrafo Senza Fili. By OrReEsta MURANI. 

Pp. 341. Price, 2 lc. Milan: Ulrico Hoepli. 
GERMANY. 

Lehrbuch der Drahtlosen Telegraphie. By Dr. J. ZENNECK. 
M.15 (cloth M. 16°6). Verlag von Ferdinand Enke, Stuttgart. 

Elektromagnetische Schwingungen und Drahtlose T ele- 
graphie. By Dr. J. ZeNNECK. M.28 (cloth M.30). Verlag 
von Ferdinand Enke, Stuttgart. 
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Physik des Athers auf Elektromagnetischer Grundlage. 
By Dr. P. Drupe. New edition edited by PRoFEssoR DR. 
W. Konic. M.16 (cloth M.17°40). Verlag von Ferdinand 
Enke, Stuttgart. 

Radiotelegraphisches Praktikum. By Dr. Inc. H. Rein. 2nd 
Edition. Pp. 220. Price M.8. Julius Springer, Berlin. 

Die Drahtlose Telegraphie und ihr Einfluss auf den Wirt- 
schaftsverkehr unter besonderer Beruecksichtigung des 
Systems Telefunken. 1905. Pp. 157. M.3. Julius 
Springer, Berlin. 

Telegraphie und Telephonie ohne Draht. By Orro JEUTSCH: 
1905. Pp. 214. M.5. Julius Springer, Berlin. 

Jahrbuch der Schiffbautechnischen Gesellschaft. Vol. 13, 
1912 (containing on pp. 105-172 an article by Dr. H. BREDOW 


on ‘‘ Wireless Telegraphy for Marine Purposes ’’). Vol. 9, 


1908. Article by GraF von Arco, entitled “‘ Progress in 
Wireless Telephony.’’ Vol. 6, 1905. Article by FR. BRAUN 
on ‘‘ Recent Methods and Aims of Wireless Telegraphy.”’ 
Vol. 1, 1900. Article by ProrEssor A. Srasy on “ The 
Application of Radiotelegraphy in the Navy.’’ M.4o per 
volume. Julius Springer, Berlin. 

Die Telegraphie Ohne Draht. By Dr. H. Marxav. Vol. 43 
of the series, entitled ‘‘ Die Wissenschaft.’’) Friedr. Vieweg 
& Sohn, Braunschweig. 

Die Fortschritte auf dem Gebiete der Drahtlosen Telegraphie. 
By Inc. Apotr PrascH. 1906. M.8°40. Ferdinand Enke, 
Stuttgart. 

UNITED STATES. 

The Electric Telegraph. By EDWIN ae Houston and A. E. 
Kenne.tty. A chapter dealing with ‘‘ Signalling Without 
Wires.’’ Pp. 480. Price, 4s. 6d. net. The Hill Publishing 
Co., Ltd., New York, and 6-8, Bouverie Street, Fleet Street, 
London, E.C. 

Principles of Wireless Telegraphy. By Dr. Gro. W. PIERCE. 
(A book for students and those engaged in operating and con- 
structing wireless telegraph apparatus.) Pp. 350. Price, 
12s. 6d. net. The Hill Publishing Co., Ltd., New York and 
London 

Wireless Telegraphy. By A. FREDERICK COLLINS. (History, 
theory, and practice.) Pp. 300. 12s. 6d. net. The Hill Pub- 
lishing Co., Ltd. 
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SPAIN. 

La Telegrafia Sin Hilos. By Eucenio AGacino and D. Ramon 
Estrapa. & pesetas. F. Rodriguez de Silva, Cadiz. 

La Telegrafia Sin Hilos. By E. Monier. 3 pesetas. Libreria I. 
Ortega, 12, Barquillo, Madrid. 

BELGIUM. 

Note sur la Télégraphie sans Fil. By M. Pierarp, Professor 
at Brussels University. 

Apergu sur la Télégraphie sans Fil en Belgique. By Paut 
Dugois. Pp. 120. Imprimerie La Meuse, Liége. 

DENMARK. 

“Laerebog I Radiotelegrafi Og Radiotele oni.” By H. 

SCHLEDERMANN. Kr.6's0. 
PERIODICALS 
GREAT BRITAIN. 

THE WIRELESS WORLD (with which is incorporated the 
Marconigraph). London: Marconi House, Strand, W.C. 
3d. monthly. Post free 5s. per annum. 

Electrical Review. London. 4d. weekly. 

Electrician. London. 6d. weekly. 

Electrical Times. London. 2d. weekly. 

Electricity. London. id. weekly. 

Electrical Engineering. London. td. weekly. 

FRANCE. 
La Lumiére Electrique. Paris. 1°50 francs weekly. 
L’ Industrie Electrique. Paris. Weekly. 
GERMANY. 

Electrotechnische Zeitschrift. Berlin. Weekly. M.20 (per 
annum). 

Jahrbuch der Drahtlosen Telegraphie und Telephonie. 
Leipzig (and Ziirich, Switzerland). Six issues per annum. 
Price, M.2o. 

UNITED STATES OF AMERICA. 

The Marconigraph. New York: 456, Fourth Avenue, N.Y. 
City. 10 cents monthly. 

Electrical World. New York. 1t0 cents weekly. 


SPAIN. 

Telegrafia Sin Hilos, Madrid: Alcala 43. 25 cents monthly. 
ITALY. 

La Elettricita. Rome. 
RUSSIA. 


The Messenger of Wireless Telegraphy. St. Petersburg: 
Lopouchinskaja 14. Monthly. 


LLOYD’S SIGNAL STATIONS. 


HE Society of Lloyds has, with the sanction of Parliament, the 

control and working of signal stations in Great Britain and 

Ireland and in many places abroad. Various foreign Govern- 
ments have also recognised the advantage of reports from signal stations 
and semaphores being universally collected and forwarded on identical 
conditions. These have arranged that reports from or to their sema- 
phores can be obtained or forwarded through Lloyds. 


The charges for forwarding information from or transmitting 
advices by means of signal stations are moderate. Shipowners, 
charterers, merchants, or consignees can obtain telegraphic intelligence 
with regard to any vessel in which they may be interested, or postal 
advices if so preferred, or can transmit orders to such vessels by com- 
munication with Lloyds. 

Harbour and dock authorities, Chambers of Commerce, Exchanges, 
and such institutions that may require a large number of reports, can 
arrange with Lloyds for receiving full and regular advices from Lloyds’ 
signal stations on moderate terms. When a number of reports are 
taken a substantial reduction is made in the fees. Shipowners or others 
who wish to be supplied with reports of vessels from any signal stations 
are requested to communicate with the Secretary of Lloyds, London, E.C. 


An arrangement has been concluded with Marconi’s Wireless Tele- 
graph Co. and the Marconi International Marine Communication Com- 
pany, by which all maritime intelligence received by wireless telegraphy 
at any station worked by either of these companies, including Poldhu 
and similar stations primarily used for shore-to-shore or overland 
telegraphy, shall forthwith be communicated to Lloyds. Masters of 
vessels equipped with wireless apparatus are accordingly requested to 
forward to the nearest wireless telegraph station any maritime intel- 
ligence—e.g., wrecks,’ derelicts, casualties, vessels in distress, etc., 
with a view to its being forthwith communicated to Lloyds. No 
charge for transmission will be made against vessels for such messages, 
therefore masters are requested to communicate such intelligence as 
freely as possible. The following Lloyds’ stations in the United 
Kingdom are fitted with wireless apparatus :— 


North Foreland. Niton. 
Fastnet. Brow Head. 
The Lizard. Rosslare. 
Malin Head. Inishtrahull. 


_Abroad wireless apparatus has been installed for signalling purposes at— 
Suez. Port Said. 
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CODE SIGNALS 


In the following pages are shown general alphabetical tables for 
making international code signals by means of the fixed sema- 
phore, and signals by means of the British movable semaphore. 
Through the courtesy of Messrs. James Brown and Son, Glasgow, 
we are able to reproduce from ‘‘ Brown’s Signalling ’’ tables 
showing the British method of semaphoring by hand flags. In the 
British method, the person intending to semaphore makes the 
international code signal V O X, ‘‘I am going to semaphore to 
you,’’ and sets his semaphore at the alphabetical signal, with the 
indicator out, and waits until the ship to which the semaphore 
signal is to be made hoists her answering pennant ‘‘ close up.”’ 
Then he will proceed with the communication by spelling, making 
a momentary pause between each sign or letter; the arms are to 
be dropped between each word or group, the indicator only 


remaining out. 


Should the answering pennant be dipped by the person taking 
in the signal, the last two words are to be repeated until the 
answering pennant is again hoisted ‘‘ close up,’’? which denotes 
that the person taking in the semaphore signal is ready to read 
and write down the signal. It is to be dipped when a word is 
lost, and the person making the signal is then to repeat the two 
last words until the answering pennant is hoisted again ‘‘ close 


x) 


up. 

The British method of semaphoring by flags held in the hand 
which is shown is exactly the same as the British movable sema- 
phore system, the positions of the apparatus which denote the 
letters, numbers, and special signs being identical in each case, 
the only difference being in the apparatus employed. 


The French method of semaphoring by hand flags is based 
on the same principle as the British method, but the positions in 
which the flags are held to denote the letters, etc., are different, 
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CENERAL ALPHABETICAL TABLE FOR MAKING THE INTER- 
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Reproduced from “ Brown’s Signalling” by kind permission of the 
Publishers, Messrs. Jones, Brown & Son, Glasgow. 
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WIRELESS TELEGRAPHY AND 
METEOROLOGY 


66 O-DAY’S Weather,’’ that little corner of his newspaper 

abour which the reader waxes so cynical, is notably 

more accurate now than it was even a year ago. To 

wireless telegraphy must be given the credit of making weather 

prediction almost a certainty. Yet how little does the man who 

turns eagerly to the weather column realise what an important 
part wireless plays in meteorology ! 

Ere the advent of wireless the preparation of the forecasts 
and isobaric charts issued by the Meteorological Office as useful 
guides to the state of the weather was based largely upon tele- 
graphic reports from various regions. The precise data obtained 
in this way was obtained only from a very limited area, and the 
Meteorological Department had to depend largely upon empirical 
data, with none too satisfactory results. Recognising the immense 
importance of a wireless weather service, the International 
Meteorological Committee which met in Paris in 1907 appointed 
a new Commission to deal with all questions connected with 
wireless in weather telegraphy, and referred to it the question as 
to the advisability of each member urging upon his Government 
‘‘the importance of national regulations for such control of 
wireless telegraphy as will compel each ship licensed to carry 
wireless instruments to take and transmit to other ships or to 
stations on shore all observations received.”’ 

This question formed the basis of discussion at a meeting of 
the Commission held in London in 1909, which was presided over 
by Dr. W. N. Shaw, Director of the British Meteorological 
Department, and attended by Dr. Polis, Director of the Meteoro- 
logical Observatory at Aachen, and Commander E. Simpson, 
Naval Attaché to the American Embassy in London. This Com- 
mission came to the conclusion that the transmission of reports 
by radiotelegraphy for meteorological purposes from ships must 
still be regarded as in the experimental stage, but that the work 
done by the German and the British Offices in inaugurating a sys- 
tem of wireless observations at sea had accomplished results that 
merited favourable consideration. The experiments were con- 
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tinued; the reports of daily observations. at 7 a.m. and 6 p.m. 
have been transmitted by wireless telegraphy and placed on the 
working charts with the same confidence as those from land 
stations. The third Radiotelegraphic Convention, which met in 
London in the summer of 1912, provided for priority of weather 
telegrams which should not exceed twenty words in length. 


An important proposal by Professor W. L. Moore, Chief of 
the United States Weather Bureau, for a universal ocean weather 
service by radiotelegraphy was read before the Commission for 
Weather Telegraphy, which was held at the Meteorological Office, 
London, last September, under the presidency of Dr. Shaw. 
Professor Moore’s scheme, after suggestions as to legislation, 
observations and a uniform code, proposes to separate the North 
Atlantic Ocean into two zones, of which the 40th meridian west 
of Greenwich shall be the dividing line. Observations taken in the 
zone on the eastward of the goth meridian would be forwarded 
to London and on the westward thereof to Washington, the 
London and Washington offices daily exchanging brief cables 
giving the location, intensity and probable direction of the move- 
ment of the more important highs and lows in their respective 
zones; further, forecasts for their respective zones would be made 
each day in London and Washington and transmitted to ships at 
sea. In the same manner the North Pacific Ocean would be 
divided at the 180th meridian, the exchanging offices being San 
Francisco and Tokio or Zi-Ka-Wei. For the Indian Ocean 
Calcutta is suggested as a centre; for the South Pacific a centre 
in Australia; and for the service in the South Atlantic centres at 
Buenos Aires and Cape Town. 


The Commission reported to the International Meteorological 
Committee that it welcomed Professor Moore’s proposal of an 
ocean weather service, being of opinion that such a service would 
be of great value to practical meteorology, but was of opinion 
that it was necessary for the representatives of the several 
countries to await information from their respective Governments 
as to the proposed legislation with regard to radiotelegraphy 
before offering an opinion as to the details of the scheme, and 
further that the organisation should make provision for the distri- 
bution to the various Meteorological Institutes of the meteoro- 
logical information received by radiotelegraphy from the ocean in 
accordance with the conclusions of the London Radiotelegraphy 
Conference. 


Until 1912 the area of the maps published in the weekly 
weather report was limited to Europe and Algeria, but such has 
been the progress in obtaining observations from the Atlantic by 
wireless that the area has since been extended westward so as to 
include the greater part of the Atlantic, from Iceland down to the 
Canary Islands, nearly the whole of Canada, and a large slice of 
the United States. 


In the communication already referred to, Professor Moore 
states that since April 1st, 1912, the United States Weather 
Bureau has received regularly, by radiotelegraphy, reports of 
twice-daily observations made on board a number of vessels 
plying between the United States and ports on the Caribbean and 
the Gulf of Mexico. The service, which was organised primarily 
with a view to obtaining prompt information of West Indian 
hurricanes, has proved efficient. Besides a service of observations, 
arrangements have been made to enable the Bureau to communi- 
cate storm warnings to vessels in the regions referred to—a 
service similar to that which has been in successful operation since 
May, 1910, under the direction of the Central Meteorological 
Observatory in Tokio. 

An extended weather service is contemplated in the 
Philippine Islands, which, lying right in the typhoon area as they 
do, should prove invaluable to shipping. 


So far as Great Britain is concerned, arrangements are in 
force for the transmission of radiotelegraphic messages from 
ships in the Atlantic. The hours of observation are 7 a.m. and 
6 p.m. The observations to be signalled are: (1) The reading of 
the barometer at a fixed hour to the hundredth of an inch; (2) the 
wind direction and force at the fixed hour; (3) the fixed hour and 
the state of the weather at the fixed hour; (4) the reading of the 
barometer, wind direction and force three hours before the fixed 
hour of observation. So long as the ship is between longitude 
10° W. and longitude 30° W. a message should be sent regularly, 
(1) at 7h. 5m. a.m. G.M.T. reporting the observations at 7 a.m. 
G.M.T. with the contro! observations of 4 a.m. ; and (2) at 6h. 5m. 
p.m. G.M.T. reporting observations at 6 p.m. G.M.T. with the 
control observations of 3 p.m. 

The Marconi Company have arranged for the transmission from 
ship to ship of the messages sent when a ship is outside her own 
range from the shore station. If communication with shore has not 
been established within 48 hours of the time of observation, the 
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messages will be forwarded by mail and not by telegraph. When 
the ship is between longitude 109 W. and 15° W. a message 
should be sent reporting observations at 1 p.m. with control 
observations at 10 a.m., if the position of the morning or evening 
observations be unfavourable on account of being beyond range 
of the shore station. 


The Marconi Company also publish regularly a list of ships 
with which communication can be made by wireless ctelegraphy 
through the agency of the ordinary telegraphic service of the Post 
Office. For such a service the Post Office charge is at the rate 
of 6d. per word, with a minimum of 6s. 6d. per message. No such 
charge is made by the Governments of either the United States 
or Canada. 


Though the application of wireless telegraphy to meteorology 
is still in its infancy, the results obtained from such a service are 
extremely interesting, as the following table indicates :— 


WEATHER TELEGRAMS 


Received in Of Total Messages 
Received in time for in- 
Year From time for Daily} clusion in From In Time for | In Time for 
ending H.M. Weather one or other Atlantic “ to-day’s Yesterday’s 
March 31.{ Navy. Report of maps in the Liners. map ” in Maps in 
same day. report. D.W.R. D.W.R. 
1909* 121 — — 1,219 67 (5 p.c.) 223 (18 p.c.) 
(3 months) 42 p.c. 
Ig10 I12 _ — 4,388 8 p. c. 
IgII 89 32 82 3,955 34 p.c. 39 p.c. 
Igi2 68 16 6x 41922 232 25352 


* The experiment in transmission of reports by radiotelegraphy from British and German Atlantic 
liners was begun in January, 1909, in conjunction with the Deutsche Seewarte, and continued to the 
end of April. It was resumed as a jomt experiment by the two offices during the months of August 
and September, with revised instructions and amore limited time and area for the transmission of 
messages. At the close of the second experimental period, the Deutsche Seewarte decided to dis- 
continue the transmission of messages from German ships. f 


Through the courtesy of the Marconi Company, the shipping companies, and their officers, the 
messages were continued throughout the interval between the two experimental periods, and were 
later continued on the same terms by the co-operation of the Post Office and the Marconi Company, 


subject to reconsideration ‘‘ should the meteorological traffic be found in future to interfere with the 
ordinary work of the coast stations.” 


Of the total messages received, the number that reached the 
Meteorological Office in London in time to be of direct and imme- 
diate application in the preparation of forecasts or the issue of 
storm warnings—that is, to be incorporated in ‘‘ to-day’s ”’ map, 
which goes to press some four hours after the morning observa- 
tions are taken at 7 a.m.—was, as the table shows, unfortunately, 
small. Nevertheless, even late messages have been of substantial 
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assistance to the forecaster, notably in connection with the issue 
of a ‘‘ further outlook,’’ which may indicate possible modifications 
of spells of settled weather or a notification of a probable spell of 
fine weather—information which could not be issued if wireless 
reports did not show the existence or non-existence of serious 
disturbances over the Atlantic when the observations were taken. 


The accompanying map (of recent date) indicates clearly the 
value of wireless messages to the meteorologist. On Friday, 
March 28th last, for instance, the information contained on the 
map would have been speculative to the left (roughly) of the dotted 
line XY, but the receipt of a message from a vessel off the 
south-west of Ireland discovered ‘‘a very extensive cyclonic 
system, the centre of which, with pressure below 28°7 in., lies 
about 200 miles westward of the Kerry coast.’’ This, taken in 
conjunction with the notes of ‘‘ yesterday’s weather,’’ which 
stated that ‘‘ near the Irish coast ships experienced strong south- 
easterly winds and cloudy weather, further west, as far as the 
27th meridian, fresh to strong westerly and north-westerly winds 
and variable weather, snow at times ’’; formed a piece of informa- 
tion of excellent value. On Sunday, March 23rd last, ‘‘ yesterday’s 
weather ’’ notes stated that ‘‘ wireless reports show that as far 
west as the 23rd meridian ships experienced fresh to strong wind 
from the north-westward, with fair weather ’’; and this, with 
messages from a number of vessels in the Atlantic, enabled a very 
complete chart of precise information to be constructed. 


cc 


As the Year Book goes to press an important conference on 
the subject of wireless telegraphy in meteorology is taking place 
in Rome, the results of which, in conjunction with the report (to 
be published later in the year) of the Royal Meteorological Society 
for the year ending March 31st, 1913, will, it may be anticipated, 
emphasise the valuable aid of radiotelegraphy in the determination 
and recording of the weather. 


THE PROGRESS OF OCEAN 
JOURNALISM. 


ALMOST unobserved, save by those who go down to the sea in 
ships, a new Fleet Street has arisen—a Fleet Street of the seas. 
It is fourteen years since the isolation of the ocean was first 
broken by the publication of the world’s news on board ships. 
In that period a notable group of newspapers that ought to be, 
and are not, embodied in any Press Directory, though professing 
to be complete, has been born and flourishes on the floating cities. 
Their rise has been coincident with the improvements that have 
led to the wider adoption of wireless telegraphy. That they have 
flourished kills for ever the notion that man is glad to escape from 
the thrall of newspapers; they are as salt to his existence. 


The first wireless newspaper was the Trans-Atlantic Times, 
the initial number of which was published on November 15th, 
1899, aboard the American liner St. Paul, on a voyage from 
New York to Southampton. A four-page leaflet, it was sold for 
the benefit of the Seamen’s Fund at a dollar a copy. It owed its 
origin to Mr. Marconi, who, with two of his engineers, was 
returning after the conclusion of some highly successful demon- 
strations in America, one of which, then a remarkable feat, was 
the “‘ wireless ’’ reporting of the races for the America Cup for 
the Associated Press. The news for the new venture was 
gathered from the Marconi station at the Needles, which the 
St. Paul was then approaching at 20 knots per hour. 


Two items in this experimental journal have some historic 
interest :— 


3.30.—4o0 miles. Ladysmith, Kimberley, and Mafeking hold- 
ing out well. No big battle. 15,000 men _ recently 
landed. 


3.40.—At Ladysmith no more killed. Bombardment at 
Kimberley effected the destruction of ONE TIN PoT. It 
was auctioned for 4200. It is felt that the period of 

anxiety and strain is over, and that our turn has come. 
2N2 
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From a novelty the ocean journal of such modest beginning 
rapidly became a necessity. With the erection of high-power 
stations at Poldhu and Cape Cod, which made possible the con- 
stant reception of news from land, a daily issue became possible. 
The idea was rapidly adopted on vessels on the North Atlantic 
route. The Cunard Line commenced ito publish the Daily 
Bulletin in a new and considerably improved form. On the 
vessels of the Holland-America Line the Atlantic Daily News was 
established; the vessels of the Compagnie Générale Trans- 
atlantique carried the Journal de l’Atlantique; and those of the 
Hamburg-America Line Das Atlantische Tageblatt. Passengers 
to South America were still uncatered for, but this was rapidly 
remedied by the Koninklijke Hollandsche Lloyd and the Com- 
pagnie Générale Transatlantique, on whose vessels was started a 
journal entitled the Diario del Atlantico, and the Atlantic Daily 
News circulated an edition on vessels of the Scandinavian-Ameri- 
can Line running between Copenhagen and New York, and the 
publication of the Journal de l’Atiantique was extended to the 
vessels of the Compagnie Belge Maritime du Congo on the Ant- 
werp-Congo route. Finally, the South Atlantic Gazette was 
introduced on five of the liners of the Royal Mail Steam Packet 
Company plying to Brazil and the Argentine. Several other 
shipping companies now publish a daily newspaper on one or 
more of their vessels; one of the most interesting of them is the 
Wireless Herald, which circulates on board the Alaskan Steam- 
ship Company’s steamer Northwestern. 


With the increased facilities offered by wireless, the ocean 
journals have increased in size. Profusely illustrated, the ocean 
journal of to-day has a wrapper and “‘inserts’’ in colours. It 
contains articles of literary, artistic, or scientific interest, and the 
latest social and musical gossip from London, Berlin, Paris, and 
the Riviera. 


The centre pages are reserved for the wireless news. This 
consists of a résumé of the leading articles of the great English, 
French, and German dailies, political and general news, racing 
and other sporting results, the prices for a dozen of the most 
active shares on ’Change, and the movements of Liverpool cotton. 
A mass of advertisements of the most famous firms in the world, 
the menu of the day’s dinner, and the previous day’s run, complete 
the issue. 
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The Press news for vessels in the Atlantic is despatched 
every night from the high-power Marconi stations at Poldhu in 
Cornwall and at Cape Cod, on the American coast. Each night 
the operator in charge of the station shuts himself in the little 
sound-proof room, provides himself with pad and pencil, adjusts 
the pair of telephone receivers to his head, and awaits the stroke 
of midnight. Exactly on the minute, the faintest little whisper is 
heard in the telephones. The giant spark at Poldhu or Cape Cod 
is saying, ‘* Good evening, ships; good evening, ships.’’ These 
signals, though somewhat faint, are quite distinct. Quite recently 
it has been discovered that the human ear is more sensitive to a 
higher musical note than that which was produced by the spark 
formerly in use, which was at the rate of four thousand sparks 
per minute. The new musical spark has a frequency of thirty-six 
thousand impulses per minute, and is readable at considerably 
greater distances with the same power. In the meanwhile, with 
receivers tightly pressed against his ears, the operator is rapidly 
writing down pages of news. This continues for about an hour, 
at the end of which time the despatch is complete. The copy is 
then quickly transcribed on the typewriter and hurried down to the 
‘“ editor on board.”’ 


When the copy is ready it is turned over to the typesetter, 
who prepares the type in the good old way in vogue in newspaper 
offices before the advent of the linotype machine. By long prac- 
tice he has become very deft, and in a short time all is complete 
and passed over to the printer for his part of the work. The 
formes are rapidly adjusted to the motor-driven press. 


The ocean newspaper is a marvel of sub-editing. The 
purser, on whom the task usually falls, shows himself the ideal 
of a sub-editor—the man who can get the story of the Creation 
into half a column. The news, tremendously important though 
it may be, is there in six lines or less, and there is no ‘‘ fluff,’’ no 
comment—for they do not write leading articles at sea yet. 


“WIRELESS” 
By The Man-in-the-Street 


which wireless telegraphy has during the past two years 

demonstrated its claim to, and established itself in, popular 
favour. The populace, as a rule, is slow of comprehension; it is 
only to be compelled to serious notice by the strongly dramatic. 

It has been emphatically so in the case of wireless telegraphy. 
When, in the early days of wireless, Mr. Marconi succeeded in 
sending signals over four miles on Salisbury Plain, the man-in- 
the-street (if this describes the casual reader of newspapers) was 
rather sceptical; certainly he regarded the matter only as a 
scientific novelty. When later he read that signals had been sent 
successfully between Poldhu and Newfoundland he began to admit 
rather reluctantly that there might be ‘‘ something in it.”’ But 
only when a ship in distress or the dramatic hunt for a criminal 
stirred his pulses did he capitulate to ‘‘ wireless,’’ and acknow- 
lecge without stint its immense value. It needed only the awful 
shock of a great maritime disaster forever to sweep away the last 
shreds of scepticism. 

To-day he sees no wonder, no impossibility in an airship 
carrying a wireless apparatus. He would be surprised indeed if 
it did not. The earth girdled in forty minutes he looks upon with 
superior knowledge as a very poor attempt of imagination on the 
part of Shakespeare ! 

The part played by wireless telegraphy in these dramas has 
forcibly convinced the public that Mr. Marconi’s genius has indeed 
swept away all barriers of space-——that, to use an Americanism, 
wireless has ‘* made good.”’ 

Maritime wireless telegraphy, however, has played such a 
leading part that the casual critic, it would seem, has somewhat 
failed to grasp its utility in other fields than ocean liners, warships, 
and coast stations. He would, perhaps, be astonished if he were 
told that wireless stations now dot the earth from Pole to Pole and 
from West to East, and that they are springing up in every place 
of commercial or strategical importance throughout the world. 

An element of mystery, it must be confessed, still surrounds 
‘‘ wireless ’’’ for the bulk of the public. The observer views the 
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maze of wires over the Admiralty or the two frail poles above 
Marcon: House with something of awed curiosity. As he gazes 
upward a message may be floating forth to the far ends of the 
earth. But the air gives no sign; the aerials keep their secret, 
silent save for the hum of their wires in the breeze. 

The onlooker finds himself somewhat in the position of the 
primitive savage who beholds a conjuring trick the result of which 
is patent to him, but is ignorant of the means by which the marvel 
is produced. He is left with an impression, hard to eradicate, that 
messages are sent broadcast only to be rescued from space by 
some providential piece of luck; that somewhere receiving instru- 
ments are endeavouring, with the uncertainty of a fisherman 
endeavouring to drop a fly before a trout, to trap a message that 
is flying at large through the air. He has vague notions about 
““tapping,’’ and this, in his mind, is the objection to be raised 
against all wireless telegraphy. This is because he has not a 
grasp of the mechanism which ensures that a message flashed 
over a vast distance shall be captured without the slightest 
inaccuracy only by the station for which it is intended; and, 
moreover, because he is forgetful that it is imperative, if mari- 
time wireless telegraphy is to be of value, that every vessel shall 
be available for communication in cases of distress or emergency. 

In brief: the man-in-the-street, though he sees its world- 
wide utility almost daily demonstrated, has hardly realised to 
what a high pitch of scientific and commercial perfection wireless 
telegraphy has been brought. His eyes would be opened if he 
could probe into the mysteries of the operating room and study 
the practical working of a wireless telegraph station. It is 
welcome news, therefore, that the man-in-the-street is to have 
much that puzzles him explained in simple language in a series 
of special articles in The Wireless World. He will end by becom- 
ing familiar with a revolutionary invention, but time and 
familiarity will never dim the marvel that has made the air to 
speak. 


“THE WIRELESS MAP OF THE 
WORLD.” 


HE latest and surely one of the most striking maps now 
| on the market is the ‘‘ Wireless Map of the World.’’ This 


map forms a feature of the YEAR Book, and in drawing 
attention to it here we would like to remind readers that they are 
able to obtain copies in various forms from 2s. 6d. net either 
direct from Messrs. George Philip & Son, Ltd., 32, Fleet Street, 
London, E.C., or from the publishers of this YEAR Book. 


Within the past few years the development of wireless tele- 
graphy has been so rapid that shipowners, merchants, and 
travellers, who have a special interest in being able to get into 
rapid communication with any quarter of the globe, have been 
faced with a great difficulty of keeping track of the new wireless 
stations which are springing up wherever civilisation is, and in 
some spots where it has hardly set foot. Thus the map of wire- 
less stations has become indispensable. 


Compiled by Marconi’s Wireless Telegraph Co., Ltd., this 
newest of maps has been prepared and published by Messrs. 
George Philip & Son, Ltd., whose work in this direction ts 
unrivalled. In a striking three-coloured sheet the map shows 
clearly the position of all stations open for ship-and-shore com- 
munication, high-power public and private stations, and other 
stations for .trans-oceanic communication. Naval, lighthouse, 
lizhtship and private experimental stations are not shown. 


All the highly specialised art and experience of Messrs. Philip 
& Son, as concentrated in the works of the London Geographical 
Institute at Willesden, were utilised in the creation of the map, 
and the result of their efforts can be gauged from the copy which 
is included as a supplement to this book. 


In these days of foreign competition the progress of one 
branch of Messrs. Philip’s work is interesting. The business of 
globe-making, which hitherto has been mostly done abroad, is in 
full swing in their factory, where, like giant puff-balls, the 
uncovered spheres are dotted about in sizes from one inch to 
nineteen inches in diameter. 


WHY NOT LEARN TO SPEAK 
FRENCH OR GERMAN? 


OTE the emphasis on speak. Many people nowadays are con- 
tent with picking up just enough of a foreign language to enable 
them to read, for example, jokes printed in French in ‘‘Punch.”’ 
The reason, however, is not difficult to define. Everybody wants to 
learn one or more foreign languages, and most people are unable to attend 
classes (and even classes have limitations). But theie is a correspondence 
system which enables one to acquire the ability to speak and to read. 


Mrs. W. M. Stovell, Cliff House, Torquay, writes: 


‘Recently I was able to put to a practicil test my progress in French under your system. I was 
in France moving about in Touraine, and when visiting several French friends I found I had very 
little difficulty in making myself understood or ia understanding what was said tome. Threeyears 
ago I was in France and was miserable as I did not know a word, and found travelling quite 
tiresome. I commenced your system only a few months ago.” 


An interesting Booklet on the subject is sent on application to the International Corre- 
spondence Schools ,Ltd., 130b_Internationai Buildings, Kingsway, W.C. The Booklet 
deals with German, French, Spanish, Italian, and also contains the history of the 
wonderfully successful International Correspondence Schools. This is the institution 
which has brought correspondence training to an advanced point of efficiency and success 
the I.C.S. Courses including all branches of Electrical, Motor and Steam Engineering 
Business Training, Architecture, Art, Poultry Farming, and many other occupations. 


IT PAYS 


New Patent Morse Code Signalling Lamps. 


No. 225. FOR ELECTRIC LIGHT. 75 c.p. with Tapper 
or Patent Portable Key Switch. This lamp can be fixed to 
a pole (as illustration) or hung from a stay and worked 
from Chart Room or any part of the Bridge. 


Also made in a smaller size, 
32 c.p. Truck Shape for top of mast. 


No. 222. DAVEY’S OIL FLASHING 
LANTERN. A full size ship lamp for 
paraffin or mineral sperm, with a 
powerful light showing at 5 to 7 
miles. Specially designed for and 
recommended by the ADMIRALTY 
eae M) COMMITTEE ON SIGNALLING AT , 
= SEA (copy of Report sent on ap- f 
No. 225. plication). Gi. 
Price in strong Copper, 70/-; Galv. Steel, 50/-. : 
Can be fitted for electric light as well as oil i 1 Za 


if required. EELS 
te No. 222. 


Davey & Co. London, Ltd., *“,ock roan, London, E. 


TELEGRAMS;  AcDAv, LONDON.”’ TELEPHONE: East 244, 
XXV 20 


Union-Castle Line 


Royal Mail and Intermediate Services to 


South & East Africa 


From London and Southampton 


WEEKLY FOR SOUTH AFRICA 


Via Madeira and the Canaries. 


MONTHLY FOR EAST AFRICA 


Via the Suez Canal. 


TOURS ROUND AFRICA BY 
UNION-CASTLE STEAMERS 


Pleasure Cruises to the Continent (Antwerp and Hamburg) 
and to the Mediterranean. 


Reduced Fares for Tourists during Spring and Summer to 
Madeira, Las Palmas and Teneriffe. 


All the Royal Mail and Intermediate Steamers are fitted with the Marconi Wireless Apparatus. 


Apply to the Head Offices of the Company at 


3&4 FENCHURCH ST. LONDON, E.C. 


Or to the Branch Offices at 
SOUTHAMPTON : BIRMINGHAM : LEEDS : LIVERPOOL 
MANCHESTER AND GLASGOW 
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ELLERMAN’S CITY LINE | 


TO AND FROM 


EGYPT & INDIA 


Regular Service of High-(Class Passenger Steamers from Liverpool to 


COLOMBO . via 
MADRAS Marseilles or Naples 


in Season. 


BOMBAY 
KARACHI 


London Agents: 
Montgomerie & Workman 
36 Gracechurch Street, 
ondon, E.C. 


Large Steamers. 
Every Luxury. 


Managers: 
GEO. SMITH & SONS, 
75 Bothwell Street, Glasgow. 


ELLERMAN’S 


HALL LINE 


REGULAR SERVICE OF PASSENGER & CARGO STEAMERS. 


Liverpool to Bombay, Karachi, Marmagao and Malabar Coast Ports, 
calling at Lisbon, Marseil'es, Naples, etc. 


Karachi and Bombay to Marseilles and Liverpool. 
Madras and Malabar Coast Ports to Marseilles and London. 
Liverpool to South and East Africa. 


East African Ports to Marseilles and Liverpool. 


HALL LINE, LTD., : 
ae: 9-11 Fenchurch Avenue, 
Tower Building, and at LON DON E € 
LIVERPOOL. Sateen 


BUCKNALL steamsuir Lines, Lea: 


REGULAR SERVICES 


British and Colonial Line. Persian Gulf Line. 
(South African and Australian/U.K. Services.) 
American and African Line. American and Indian Line. 


American and Manchurian Line. 
American and Australian Line. 
Ellerman-Bucknall Joint Service (Australia~South Africa). 


23 Leadenhall Street, ot 26 Strand Street, 
LONDON, E.C. CAPE TOWN 


a 
ee 
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TONS 
t.s.s.“‘Indrapura” ... ... 10,200 
t.s.s. “Star of India”  ... 10,800 
t.s.s. ““Nerehana”’ ... ... 10,000 
s.s. “Indralema” ... ... 10,500 
s.s. ‘Star of Australia’... 9,000 
t.s.s. “ Niwari”=.2<2. =. 9,900 
t.s.s. ‘‘Indrabarah”’... ... 11,000 
s.s. “Star of Scotland’’... 9,000 


S.S. 
t.S.S. 
t.S.s. 
t.s.s. 
t.s.s. 
t.s.s. 
t.s.s. 
t.s.s. 
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STEAM TO AUSTRALIA AND NEW ZEALAND. 


THE COLONIAL LINE 
THE TYSER LINE, Limited 


The following full-powered screw steamships are despatched at regular 
intervals from the ROYAL ALBERT DOCK, LONDON, for 


Melbourne Wharf, Sydney, Auckland, Wellington and Hawkes Bay. 


TONS 
“Mimiro”’ <<. <:-- se 
“Star of Victoria” Building 
““ Marere?’::.. 2. = cee 
‘““Makarini” ... ... 11,000 


“Star of England” Building 
“ Hawkes Bay”... ... 11,000 
“Whakarua” ... ... 10,000 
“Muritai’’... ... ... 10,800 


For Rates of Freight or Passage apply to :— 


TYSER & CO., Managing Directors, 
9-11 Fenchurch Avenue, LONDON, E.C. 


WHITE STAR LINE 


ROYAL AND UNITED STATES MAIL STEAMERS 


The Palatial Triple-Screw Steamer 
“OLYMPIC,” 46,358 Tons, 
IS THE LARGEST VESSEL IN THE WORLD mail 
“BRITANNIC” Triple-Screw, 50,000 Tons 
(BUILDING) 


WIRELESS TELEGRAPH Y—ORCHESTRAS—UNSURPASSED COMFORT 


ROYAL & UNITED STATES MAIL SERVICE 


SOUTHAMPTON — CHERBOURG 
—QUEENSTOWN— NEW YORK 


(via Queenstown, WESTBOUND, and Plymouth, EASTBOUND) 


Wednesdays. 


REGULAR SERVICES FROM 


NEW YORK, BOSTON, QUEBEC, 
LIVERPOOL | MONTREAL, HALIFAX, PORTLAND, 
to CAPETOWN and AUSTRALIA. 


LONDON to CAPETOWN and NEW ZEALAND. 
NEW YORK and BOSTON to MEDITERRANEAN. 


Apply to N. MARTIN, 9, Rue Scribe, Paris; JAS. SCOTT & CO., 
Queenstown; WHITE STAR LINE, 9, Broadway, New York, 
84, State St., Boston, and Southampton; 1, Cockspur Street, S.W., and 
38, Leadenhall Street, E.C., London; and 30, James Street, Liverpool. 


THE SERVICES AND CONNECTIONS OF THE 
WHITE STAR LINE ENCIRCLE THE GLOBE 
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LAMPORT: HOLT LINE 


Mail and Passenger Steamers 
(Fortnightly) between 
NEW YORK, BRAZIL, 
and the RIVER PLATE 
(calling at Trinidad and 
Barbados). 

Regular Fortnightly Service from 
MANCHESTER, GLASGOW 
and LIVERPOOL, 
ANTWERP and LONDON, 
to BAHIA, RIO DE JANEIRO, 
SANTOS, ecic., etc., 
to MONTE VIDEO and 
BUENOS AYRES 
(with comfortable accommodation 
for passengers at low rates). 
Regular Monthly Service from 
GLASGOW, LIVERPOOL and 
HAVRE 
to WEST COAST PORTS OF 
SOUTH AMERICA 


with comfortable accommodation 
for passengers at lowrates). 


For further particulars apply to 


LAMPORT & HOLT, LIMITED 


LIVERPOOL LONDON MANCHESTER 
Royal Liver Building 36 Lime Street, E.C. 21 York Street 
(Head Office) Telegrams :° Lamport, Telegrams: “Lamport” 


Telegrams; ‘Lamport”’ Grace”’ 


JOB BROTHERS 


Established 1780. Telegraphic Address: “Job” 
Codes: ABC 4th and 5th Editions, Scotts, Liebers, Private. 


Also at St. Johns, N.F., Halifax, N.S., 
and New York, U.S.A. 


NEWFOUNDLAND CODFISH. 
LOBSTERS. SALMON. SEAL- 
SKINS. COD OILS. WHALE OILS. 
SEAL OILS. COD LIVER OILS 
and FISH OILS OF ALL KINDs. 


TO ALL PARTS’ OF 


THE UNITED STATES 
CANADA 


AND 
NEVWVFOUNDLAND 


VIA 


Marconis Transatlantic 
Wireless Telegraph 
Service 


w (8d. per word * es" 


Rates: 


fom Ad. per WOrd pin iansvece 


Messages accepted at all Postal Telegraph Offices 

in Great Britain and Ireland, and all VVestern 

Union and Great North-Western Telegraph 
Offices in the U.S.A. and Canada. 


Also at the Marconi Telegraph Office, Strand, London, England. 
(Open day and night). Telephone: City 8710 (ten lines). 
Telegrams: “‘ Expansz, London.” 


A Booklet giving full details, rates, etc., will be forwarded on application to 


MARCONI’S WIRELESS TELEGRAPH CO., LTD. 
MARCONI HOUSE, STRAND, LONDON, W.C. 
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FURNESS LINES 


FURNESS LINE, 


Weekly Sailings between LONDON and HALIFAX, N.S., and ST. JOHN, N.B. 
Monthly Sailings between LONDON and ST. JOHN'S, N.F. 


FURNESS-ALLAN LINE, 

Weekly Sailings between LIVERPOOL and ST. JOHN’S, N.F., and HALIFAX, N.S. 
PHILADELPHIA TRANS-ATLANTIC LINE, 
Fortnightly Sailings between LONDON and PHILA DELPHIA. 
WARREN LINE. 

Fortnightly Sailings between LIVERPOOL and BOSTON. 
VIRGINIA LINE—GEORGIA-CAROLINA LINE. 


Regular Sailings between LONDON and NEWPORT NEWS, Va., NORFOLK, V:a., 
CHARLESTON, S.C. and SAVANNAH, Ga. 
Regular Sailings between LIVERPOOL and NEWPORT NEWS, Va., NORFOLK, 
Va., CHARLESTON, S.C. and SAVANNAH, Ga. 


For all particulars apply to: 


FURNESS, WITHY & Co., Ltd., 


WEST HARTLEPOOL MONTREAL. CARDIFF. 

(Head Office). BOSTON, U.S.A. ST. JOHN’S. N.F. 
NEWCASTLEI/TYNE. LONDON, Furness NEW YORK, U.S.A. 
HALIFAX. House, E.C NEWPORT NEWS, U.S.A. 


ROTTERDAM & ANTWERP: Furness Shipping & Agency Co. 
LIVERPOOL AGENCIES: 


FURNESS-ALLAN LINE: Allan Bros. & Co., U.K., Ltd., 19 James Street. 
WARREN LINE: Geo. Warren & Co., (Liverpool), Ltd., 19 James Street. 
VIRGINIA-GEORGIA-CAROLINA LINE: John Glynn & Son, 14 Chapel Street. 


YEOWARD LINE 


Sailings regularly EVERY SATURDAY between 
Liverpool—Portugal—Madeira—Canary Islands 


FLEET Twenty-three Days 
Fitted with M *s Wirel Round Cruise from 
itted wi arconi’s ireless 
Telegraph FOURTEEN 
S.S. “ARDEOLA,” 3500 Tons. 
35, “ ANDORINHA ” GUINEAS 
3000 Tons. ye ce os Sica 
1 esired) 


s.S. “ AGUILA,” 2400 Tons. 
S.S. “‘ AVOCET,” 1240 Tons. 
S.S. “ AVETORO,” 1240 Tons. 


Cabines de Luxe and unsur- 
passed Stateroom Accommo- 
dation for Passengers. 


These Steamers having been specially constructed for this Service, have 
splendid accommodation and every convenience for the comfort of passengers. 
The Staterooms are large and well ventilated, and are lighted and heated 
throughout with Electricity. A fully-qualified Surgeon with staff of compe- 
tent Stewards and Stewardesses attached to each vessel. In connection 
with these Cruises, personally conducted Excursions are arranged during 
the stay of the Steamer at each Port of call. (See Special Programme). 


For further particulars as to Sailings, &c., apply to 


YEOWARD BROTHERS, 24 iNverPoon~ 
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_ HOULDER LINE | A 


Fortnightly Service of Fast Twin Screw 
Steamers between Liverpool and Buenos Aires 


AIRES AND ROSARIO EVERY MONTH. 
AIRES AND ROSARIO EVERY THREE WEEKS. 
pera 


BRISTOL CHANNEL PORTS TO MONTE VIDEO, BUENOS 
ANTWERP AND LONDON TO MONTE VIDEO, BUENOS 


vio: om 


HOULDER BROTHERS & CO., LTD. 
Head Office: 146 Leadenhall Street, London, E.C. 


Branch Offices in Liverpool, Glasgow, Birmingham, Newport, Mon., UE 
Sheffield, Manchester, Leeds, Bristol, Swansea, Port Talbot, Immingham, 
Sydney, N 'S.W.,Melbourne, Brisbane,CapeT own, Buenos Aires & La Plata WB 


Se 
[eed 


ee | 
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SSDs LUS ISSUED EAUSSUSSUELUSSUSS(SQDESUSS IDS EDEISS DADE ISS 5550055 
a WEST AND SOUTH-WEST COASTS OF AFRICA A 


AND THE CANARY ISLANDS. 


The Royal Mail Steamers of 


THE AFRICAN STEAM SHIP CO. 


<Incorporated 1852 by Royal Charter) and the 


A BRITISH & AFRICAN STEAM NAVIGATION Co., Ltd. 
Sailings every WEDNESDAY and SATURDAY 


AAA 


SAA 


Taking ere wa at Low Rates. 


I 
a 
rar) 


express service steame ya ednestay sa e fitted with Marcon 
Wir aes Se ‘tos oa re Apparatus, 


ELDER DEMPSTER & Co., Limited A 
Head Office: Colonial House, LIVERPOOL. 


4 St. Mary Axe, London, E.C.; 30 Mosley St., Manchester, and at Cardiff A 
Birmingham, Hamburg, &c. 


BARA IA A BARAIA FAA A BABA BA A A SABA A A 


A lS ESS iA 


reer te teeter tee Ce CeCe e re ere rer 


‘WILSON LINE, HULL 


FAST PASSENGER SERVICES TO 
NORWAY, SWEDEN AND RUSSIA. 


Cargo Services to America, India, 
Egypt, Baltic, Black Sea and 
Mediterranean Ports, &c., &c. 


Apply THOS. WILSON, SONS & Co., Ltd., HULL. 
sreatiateatestaat estat aaeteaae ea asaateeaeeenw ew eeu 


XXXI1V 


eee eee eae ae eee «=| DAA SADA AASAA AA 


ae ee ae ae ee eae 


BRITISH INDIA 


LINES 


of MAIL AND PASSENGER STEAMERS 


Mediterranean, Egypt, Red Sea, 


East Africa, Persian Gulf, India, Burmah, 
Straits, Java, Queensland, Australia. 


Gross Tons 


A 


FLEET 


Gross Tons 


Gross Tons 


Under Contract with H.M. Government 
and the Government of India 
for Conveyance of the Mails. 


Gross Tons 


Amarapoora(paddle 192] *Ekma(Twin-screw) 5,108} Lunka (turbine) .... 2,193]Surada.............. 5,324 
*Angora (turbine) .. 4,298} *Elephanta(T.S.).... 5,292] *Malda(Iwin-screw) 7,884] *Tara (Twin-screw) 6,322 
*Arankola (T.S.).... 4,129] *Ellenga(Twin-screw)5,196} *Manora 53 7,950] *Taruba(Twin-screw)6,309 
*Aronda(T win-screw)4,062| *Ellora(Twin-screw) 5,201] *Mashobra ,, 7,950] *Teesta(Twin-screw)6,296 
Arratoon Apcar .... 4,150] “Erinpura (T.S.)..... 5,128) Matiana 2... 38. .s ese 5,281] *Thongwa(T.S.).... 6,298 
Riel e Wen aoncdogaad ,948] Escort (Tug)........ 254) UM erkaravGi. os) tasers Wes 0 | COLIN .2 ccc 3d aecmes 6,679 
PES ATUIC Ul rcreelofe t's 0 BtDOP FUME V ALIS ss sc siereaiele 3,570} Mombassa.......... 4 BOZO sana, o bi..ninsss:saleese 5,431 
APC A ixciaise'cis'e' ere sve SLAG MAZURKA. ots coe ue re 4,152) Muttra:....ic6< ater O44 PU JIG siarcle coca occ wale sie 5,310 
BawiOud ais ee eka os SOS WILALAT cou scess oe 4,154) *NeuralinCh Sa )icect G OSL lal oon «a0 aaiss see ees 5,310 
Ae kh oe 5-eorpde S72 GOICONda ve screenees 5,874] *Nevasa(T win-screw)9,082| Umballa ..........-- 5 310 
BeLverde wee so ase os 4352 GraCCHUS* sis2 as seis'icre 35700} OD ars coer omero tests 2 Gye Uva [LE Beets? ce ai ae eo aee 5,422 
Bhadra(Tw.n-screw) 599| Gregory Apcar...... 4,604 1:0 kearal eer aes toh eee eR AG hes mic tain esters ce ce Dead 
(Boa) Ele re os Con SOSA ELIT cheisiclalciciere stetses TION Ona rc e le Horeaie tere DOOM ALT As areicig's aes cist as 5,253 
istevol ek Tee Bin deena BOO | ELV IMECLUS Honk) cisiets 4, 6061 Onda. aces someones Dea MAG ALA onsacuvrerses vee os 3,334 
Buln Da ive. seis c ce « EEN LSA Acie eeaieteiet 9,207] Oolobaria: @..c.¥s sas DiAdO RV AIP AW aiansiele ices narvieles 3,360 
(CARAT Age a aaies.<6 Me GLOLS PSMA, Cpa meee te 052001 (OFISSAl vemtsisie orecpaleasie DASOPWaiparad soccem corneas 6,393 
Carpentaria ........ 9,766) Ttaura) a.ce.ies —c ciccj 9,197) OZardaceade ciate ns ATOR ZAI A whrstecselee. ce ot oe 2,027 
CapmerinGeA PCat cies 2e227) LtINdA Sacccvieeccsece 5,251] Palamcotta .. ALS Lis alls ateiccniele cle cataieae 2,030 
GAB EAUA cterieins alets 6 47 Dp OSA REC OLA tevelselers nicer srevvisieys 6.207 | Palitana i... ioc EEE building ...... 3,200 
SH a Ga sie nis ais aiciea\e GIGS TECOMUS, Biccs casters somes 5, 40) Pentakota ..  ...see 3,418 | ——— a oe hasies 3,200 
Chantal aac sees ccs AOAD I LEB ain. savieis oven’ eg «rs D619 | PUNGUA. =-s4las cote 3,305 | ——— ee meet 3,200 
*Chilka(Twin-screw) 3,952] JanuS...........ee00. 4,824 Purneacaas vee ss cs ser 3,306 | ——— dN! pete eae 3,200 
Chindwara..«....- Bee Dy LOOM DAL toteve a ctaleotesierers 6,013| (Putiala.cse sce eee 2,993 | ———_ oe ee ae 3,200 
CRED EA ra oscar sce ss 6,173) Jenga i..0s sce cwess 5;206), Quedarscosseweees ones 7,703 | ——— See Monae 6,800 
GENYES DASSA ress 300.00 6:249) Kapurthala. *. 24.055 L180) Q@uerinibas ca.ce estes 7,696 | ——— fo Lasers 6,800 
PeaconAda ties. ces 3.00" | KASAEAs. ecesc cciesie es MASS Quilon ee eee ac 7,697 | ———_ ny Oe See 7,950 
COTADA eon ei tnhic cele ves 6,019] Katoriaie «oi sis etetc a's 1,127] Ramapoora (paddle) 910]——— = 7,950 
CUlGa earnest. cic las GS ARSZTRISEDG oat a teers scfolnre ecele 1,182] Rasmara(paddle) ... 892]}——— ii EL eGhicen 7,950 
PTW taveseteasalsieesls S/O Ny ARORA” cele orelere es alele/s,sieie 1,205] *Rewa (turbine) .... 7,298|——— ee. Basan ane 7,950 
EVENT daperere siete’ © «ae L.G95S I ealpoora yee oe calc slate 3,269] *Rohilla(T win-screw)7,400 | ——— ae 0 baat 7,950 
Dunera ANRC 5,389| Lama (turbine) 298} Sangolan <sietaen cae 5,184] ——— A 7,950 
Dwar kay macscews ae . 1,695] Lhasa (turbine) .... 2,184] Santhia ............ 5 192] ——— Sire erences 5,500 
Eclipse (Tug) ...... TAY LASHEMNG Oaxaca duces. 9,9151 Sealda cae caso ce care 5,092|——_ Spr ol Nectoutene 5,500 
*Pdavana(i.S.).... 5,284) Lindula’ «2... a) SOOO} SW al ase wales o cvele ore 5,306] —_—— shoe natanaee 4,500 
*Egra(Twin-screw) 5,108] Linga (turbine) .... 2,185] S fala .............. 5,381 | _——_ ae ge Ie. 4,500 

* Fitted with Marconi Wireless Apparatus. ———— ah 4 wt ERE 4,500 


LINE No. 1.—Ca'cutta and Rangoon—Twice Weekly. 
a 2.—Ca!cutta, Rangoon and Moulmein—Fortnightly. 
ae 3.—Calcutta, Rangoon, Penang and Singapore.—Weekly. 
a 4.—Calcutta, Chittagong, Arracan and Burmah—Weekly. 
3 5.—Calcutta, Straits, China and Japan—Weekly. 
as 6.—Rangoon and Coromandel Coast Ports—Weekly. 
+ 7.—Rangoon, Madras and Negapatam—Weekly. 


‘SG 8, 8a and 8b.—Rangoon, Tavoy River and Mergui—Weekly. 


Rangoon, Tavoy, Palaw, Mergui, 


Kamaw, Bokpyin, Karathuri, Victoria Point and Maliwun—Fortnightly. Moulmein, Yeh, 
Tavoy River, Mergui, Victoria Point, Penang—Fortnightly. 
an 9.—Madras, Pondicherry, Cuddalore, Karikal, Negapatam, Penang, Port Swettenham and 
Singapore—Fortnightly. Madras, Negapatam, Penang, Port Swettenham and Singapore 
—Fortnightly. 
% 9a.—Penang, Port Swettenham and Singapore—Weekly. 
5 10.—Calcutta to Colombo and Mauritius—Four-weekly. 
an 11.—Calcutta, Coast Ports and Bombay—Fortnightly. Calling at False Point, Gopaulpore, 
Calingapatam, Bimlipatam, Vizagapatam, Coconada, Masulipatam, Madras, Pondicherry, 
Cuddalore, Negapatam, Galle, Colombo, Tuticorin, Colachel or Quilon, Aleppey, Cochin 


or Mallipuram, Calicut, Tellicherry, Cannanore and Mangalore. 


and Jaffnapatam if sufficient inducement offers. 
a 12.—Rangoon, Akyab, Colombo, Malabar Ports and Bombay—Fortnightly 
re 13.—Rangoon, Straits, China and Japan—Fortnightly. 
a 14.—Bombay and Kurrachee, d rect—Weekly. Via Kathiwar Coast Ports—Weekly. 
r7 15.—Fast Mail Line.—Bombay, Cutchmandvie, Kurrachee, Muscat, Bushire, Mahomerah and 
Busreh—Weekly. 
. 16 —Subsidiary Mail Line—Bombay, Verawal Mangrole, Karachi, Muscat, Bunder Abbas, 
Henjam, Linga, Bahrein, Bushire, Mahomerah and Busreh—Weekly. Calling at Pasni, 
Gwadur, Charbar, Jask, Dubai and Koweit—Fortnightly. 
As 17.—Bombay, Seychelles, East and South Africa— Fortnightly. 


Calling at Puri, Karikal, 


18.—Aden, Mombasa and Zanzibar—Four-weekly. Carrying Mails between Aden, Mombasa 
and Zanzibar. 

19.—London and Calcutta—Fortnightly. Calling at Marseilles, Port Said, Suez, Aden 
Colombo and Madras. Calling at Genoa on homeward voyage. Steamers call at 
Plymouth on homeward voyage to land passengers. 

20.—London via Suez Canal to Thursday Island, Cairns, Townsville, Rockhampton and 
Brisbane—Four-Weekly. 

21.— London, Kurrachee, Bombay and Persian Gulf—Fortnightly. Calling at Port Said and Suez. 

22,—London, Marseilles, Naples, Port Said, Suez, Port Sudan, Aden, Mombasa, Zanzibar 
Port Amelia (Pemba Bay), Mozambique, Chinde, Beira, Delagoa Bay and Natal—Four- 
weekly. 

23.—London, Mombasa, Zanz.bar.—Four-Weekly (transhipment at Aden). 


Head Office: 9 THROGMORTON AVENUE, LONDON, E.C. 


PRINCIPAL AGENCIES: 


IN INDIA—MACKINNON, MACKENZIE & CO. (Managing Agents jn India), Calcutta, 


Bombay and Kurrachee. 


IN LONDON—GRAY, DAWES & Co., 23 Gt. Winchester Street, E.C.; and 16 Northumberland Avenue, W.C. 
IN AUSTRALIA—BRITISH INDIA AND QUEENSLAND AGENCY COMPANY, LIMITED, Brisbane. 

IN CEYLON—THE MADURA COMPANY, LIMITED, Colombo. 

IN BURMAH—BULLOCH BROS. & CO., LIMITED, Rangoon. 
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BIBBY LINE 


FAST TWIN SCREW MAIL STEAMERS 
(the fares by which have not been increased) for 
MARSEILLES, EGYPT, COLOMBO 
SOUTHERN INDIA & BURMA 


Sailings every fortnight from Liverpool and Marseilles. 
Returning fortnightly via Marseilles to London. Only First-class 
Passengers carried. Excellent Accommodation and Cuisine. Surgeon 
and Stewardesses carried. These Fast Mail Steamers are fitted with S 
Marconi Wireless Telegraphy and all the latest Modern Improvements. 
Electric Light throughout. Electric Fans in all Rooms, etc., etc. SPECIAL ) 
TERMS for families, Servants, Missionaries, Railway Employees, Hospital Nurses, etc 6 
Cheap Return Tickets issued or Circular Mediterranean Tours 6 


MOTORS. Special arrangements are made for the Carriage of 
Motors, and these are now largely availed of by those visiting the 
South of France, Riviera, etc. 


TICULARS Apply to BIBBY BROS. & CO. 


26 Chapel Street, LIVERPOOL; and 
10 & 11 Mincing Lane, LONDON, E.C. 


PPB? BOV PDD DAP AAOD AA AA DADA DAOADD 
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ANDREW WEIR & CO. 


LONDON : Battic Excuance Buitpincs, Bury Sr., E.C. 
AND AT 
GLASGOW, MIDDLESBRO, NEW YORK & HONG KONG 


SHIPOWNERS, SHIP anp INSURANCE BROKERS 
GENERAL AGENTS FOR 

THE GENERAL PETROLEUM CO. 

THE CALORIC ..GCOMPANSS 


MANAGING OWNERS OF 


THE INDIAN-AFRICAN LINE 


FAST PASSENGER SERVICE 
BETWEEN CALCUTTA, COLOMBO AND SOUTH AFRICAN PORTS 
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: THE 2 
» BLUE FUNNEL «= 
LINE 
PASSENGER SERVICE TO 
. SOUTH AFRICA . 
» @) AUSTRALIA : 


Large fast new Steamers of over 14,000 tons, 
fitted with Wireless Telegraphy, Laundry, Nursery, 
etc., and having exceptionally fine deck space. 


Saloon Accommodation 
ONLY ONE CLASS CARRIED 


FARES to Cape Town ~ £30 Single, £54 Return 
3 Australia ~— £45 Single, £81 Return 


Steamers sail direct from Glasgow and Liverpool to Las Palmas, 
Cape Town, Adelaide, Melbourne and Sydney. Return via Durban 
and Cape Town. For particulars apply to 


George Wills @ Sons, Ltd. | Aitken, Lilburn © Co., 

57 Leadenhall Street, London. 80 Buchanan Street, Glasgow. 
George Willis & Co,, os ere John Sanderson @Co.,Melbourne 
Gilchrist, Watt @ Sanderson, : Wills, Gilchrist @ Sanderson, 

Ltd., Sydney. Ltd., Brisbane. 


Mitchell, Cotts@ Co.,CapeTown Wm. Cotts @ Co., Durban. 


i | eo 
efi Fi 
a ALFRED HOLT Cor India Buildings, Liverpool a 
efi PEN Baio a op mC ete sk uF 
| Echt | \ | eeteiln 
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To GIBRALTAR, TOULON, NAPLES 
EGYPT, CEYLON and 


AUSTRALIA 
ORIENT LINE 


PALATIAL 12,000-Ton STEAMERS 


Cabines de Luxe. Staterooms with Bedsteads 
Spacious Lounges. 
Electric Laundries. . Wireless Telegraphy. 
(F. Green & Co. \ Fenchurch Avenue, 
| Anderson, Arderson & Co. j London, E.C. 
and 28 Cockspur Street, S.W. 


Managers - 


HARRISON’S The first Steamers 
in the SouthAfrican 
trade to be fitted 

RENNIE LINE with Marconi 


Wireless System 


London to South African Ports 
via Canary Islands. 

INGOMA : INTABA : INANDA : INKOSI 

INSIZWA : INGELI : INTOMBI : INKONKA 


For rates, dates and all particulars apply to— 


JOHN T. RENNIE SONS & CO. 


East India Avenue, London, E.C. 
And at DURBAN and DELAGOA BAY. 
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CUNARD LINE 


ESTABLISHED 1840 


LUSITANIA, MAURETANIA 
Fastest Vessels in the World. 


LIVERPOOL TO NEW YORK AND BOSTON 


Tuesday and Saturday. Calling at Queenstown. 


mevyv YORK. AND. BOSTON ~fO° ‘LIVERPOOL 
Tuesday, Wednesday, and Saturday. 


Calling at Queenstown and/or Fishguard. 


LONDON AND SOUTHAMPTON TO CANADA 


Regular Service of Twin-screw Steamers, 
To Quebec and Montreal (Summer), to Portland Maine (Winter). 
Calling at Southampton (Westbound), and Plymouth (Eastbound). 


CUNARD HUNGARIAN-AMERICAN LINE 


Regular Twin-screw Service between New York and Mediterranean Ports 


LIVERPOOL, HAVRE & MEDITERRANEAN PORTS 


Frequent Freight Sailings. 


Head Offices : 
THE CUNARD STEAMSHIP COMPANY, LIMITED 
8 & 12 Water Street, and 1,3 & 5 Rumford Street, Liverpool 
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LEYLANDLINE 


FROM LIVERPOOL 


TAKING PASSENGERS FOR 


BOSTON, NEW YORK AND 
PHILADELPHIA 


RATE OF PASSAGE - =- &10 


é é » | é 8 
One Class Cabin’ Service (econd.22bin} 
Large modern Steamships fitted with Wireless Telegraphy. Experienced 
Surgeon and Stewardess carried. Through booking at special rates to all points 
in the UNITED STATES and CANADA, 
Regular Sailings to New Orleans, West Indies, Spanish Main, and Mexico. 
APPLY TO 


FREDK. LEYLAND @® CO., LTD. 


1 CockKspur Street, S.W., and 38 Leadenhall Street, E.C., London; 
9 Rue Scribe, Paris; and 27 James Street, Liverpool, 


Shaw Savill & Albion 


Company, Limited. 
ROYAL MAIL STEAMSHIP LINE ktetween 


LONDON and NEW ZEALAND, 
TASMANIA and AUSTRALIA. 


New Twin-Screw Passenger and Cargo Steamers, 
fitted with every modern improvement for the 
comfort of Passengers and facility for Cargo. 
Passengers also booked to 
TENERIFFE and CAPE TOWN 
Cheap Rates, Single and Return. 
SPECIAL ROUND THE WORLD TOURS 


Loading Berth: Manor Way, Royal Albert Dock, London, E. 
For Freight or Passage apply to: 


White Star Line, Liverpool, and 1 Cockspur Street, S.W. 


or to 


Shaw Savill & Albion Company, Limited 
34 Leadenhall St., London, E.C.; or 62 Pall Mall, London, S.W.; 


Or to any of the Company’s Agents or Correspondents throughout the World. _ 
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OVER 1,490 VESSELS 


OF THE MERCANTILE MARINE ARE 
EQUIPPED WITH 


Marconi Wireless Apparatus 


WiHiCH -ENABLES “<THE *PUBEIC. TO AVAIL 
THEMSELVES OF TELEGRAPHIC COMMUNI- 
CATION BETWEEN SHIPS AND THE SHORE 


HOW TO SEND YOUR 
MARCONIGRAMS 


From Shore Hand your message in at any Telegraph Office 
eo. Ship. and it will be accepted for transmission. A 

list of boats equipped for a public service 
will be found in the British Post Office Guide, together with 


routes, rates, etc. 


From Ship Hand your message in at the Accepting 
to Shore. Office on board and it will be transmitted 

‘to any part of the world. Rates obtain- 
able on board. 


Messages are received at the office of the Marconi 
International Marine Communication Co., Ltd., 
Marconi House, Strand, London, W.C., where any 
oD further particulars will be given. oD 


Telephone : 8710 City (10 lines). 


Pe&O Passenger Services 
(Carrying Mails under Contract with H.M. Government.) 
EGYPT, INDIA, CEYLON, STRAITS, 
CHINA, JAPAN, AUSTRALASIA, 
and All EASTERN PORTS. 
Frequent and Regular Sailings from and to LONDON, MARSEILLES and BRINDISI. 


Pe&O Pleasure Cruises 


Throughout the Year according to Season. 


AROUND the COASTS OF EUROPE, 
NORWAY and the MEDITERRANEAN. 


Programme on Application. 


PeO Pocket Book 


THIRD EDITION, 
Sixteen Illustrations in Colour, Twenty-nine Maps & Town Plans, 
Notes on Ports of Call, etc., etc. 


Cloth, 2/6; Leather, 3/6. Postage, 3d. 


Pé&O World- Tours. 


Handbook on application. 


For Passage, Freight and all information apply: 


Peninsular & Oriental Steam Navigation Company, 


Northumberland Avenue, w.c, | LONDON. 
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SOUTH AMERICA 


West Indies, Panama Canal 
NEW YORK & BERMUDA, ATLANTIC ISLANDS. 


MOROCCO 
France, Spain & Portugal 


FROM LONDON, SOUTHAMPTON & LIVERPOOL 


CRUISES DE LUXE by Ocean Yachting Steamer 


‘ ARCADIAN ” 


TO NORWAY & MEDITERRANEAN 


During Summer & Autumn. 


For particulars apply : 

THE PACIFIC STEAM NAVIGATION COMPANY 

THE ROYAL MAIL STEAM PACKET COMPANY 
London: 18 Moorgate St., E.C.; or 32 Cockspur St., S.W. 

Liverpool : 31/33 James Street. 
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SILVERLAND 


(ARGENTINE) 
for 
HEALTH!! BUSINESS!! 
PLEASURE!! 
by 


"NELSON LINES 


Fast Weekly Mail 
Service from London 
to Monte Video 


and Buenos Aires 


SOLID COMFORT 
MINIMUM COST . 


The ALL BRITISH LINE 


WRITE TO US EOR ALLUSTRATED BOOKLETS 


H. & W. NELSON, LIMITED 


98, LEADENHALL STREET, LONDON, E.C. 
22, COCKSPUR STREET, LONDON, S.W. 
20, WATER STREET, LIVERPOOL 
7, COLONNADE PASSAGE, NEW STREET, BIRMINGHAM 
75, PICCADILLY, MANCHES! ER. 
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ANCHOR LINE 


SERVICES. 
Glasgow to New York. New York to Glasgow. 
Via Londonderry. Every Saturday. 


Glasgow and Liverpool to Gibraltar, Port Said, Suez and 
Bombay. Bombay, Suez, Port Said, Marseilles and Gibraltar 
to Liverpool and Glasgow. Fortnightly Sailings. 


Genoa, Leghorn, Naples and Palermo to New York. 
New York to Naples, Genoa and Leghorn. Regular Sailings. 


ANCHOR-BROCKLEBANK LINE 


SERVICES. 


Glasgow and Liverpool to Port Said, Suez and Calcutta. 

Calcutta, Colombo, Suez, Port Said, Genoa, Spezia, 

Leghorn and Gibraltar to London and Glasgow. About every 
Ten Days. 


a —— 
For particulars of freight or passage apply to Anchor Line (Henderson Brothers) 
Limited, Glasgow, Liverpool, London, Manchester, Londonderry, Dundee and 
Gibraltar; Henderson Brothers, New York and Chicago ; Thos. & Jno. Brocklebank 
Limited, Liverpool; P. A. Young, Mar-eilles; E. G. Orr, Genoa; W. Meiklereid, 
Leghorn ; Holme & Co., Naples ; E. Payne, Palermo; M. Whitaker, Limited, Spezia; 
Cory Brothers & Co., Port Said; G. Beyts & Co., Suez; W. & A. Graham & Co. 
Bombay; Graham & Co., Calcutta; Turner Morrison & Co., Calcutta; and 
Delmege Forsyth & Co., Colombo. 


TRANSATLANTIC.—Fast luxurious ‘‘ Empress ” Steamers 


to Canada. Only four days open sea. 


TRANSCANADA.—Finest trains in the World running 
through the world’s grandest scenery and greatest wheat 
area. First-class hotels from Atlantic to Pacific. > 


TRANSPACIFIC.—Fast route to Japan and China. Two 
new steamers, the ‘Empress of Russia’ and “ Empress 
of Asia,” the largest and fastest on the Pacific. 


Apply Canadian Pacific Railway, 62-5 Charing Cross, London, S.W.; 67-8 King 
William Street, London, E.C., or local agents everywhere. 
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LIVERPOOL : : 
601 Tower Buildings. 35 de Mayo. 195, 
Teleshone: 487 Genteal. Telegrams: ‘ Chadwick.” 


Codes: Scott’s 1906 Edition; Bentley’s Phrase; Watkins. 


Steamship 
Owners 


Insurance 
Brokers 


Coal 
Merchants 


LIVERPOOL AGENTS BUENOS AYRES AGENTS 


FOR:— FOR :— 
Marconi International Marine | 4 merican& Rio Plata Line (New 
Communication Co., Ltd. York/River Plate Service). 
British Anti-Fouling Composi- | Andrew Weir & Co. 
tion & Paint Co., Ltd. B. J. Sutherland & Co. 
Continental Insurance Co., of | West Hartlepool Steam Naviga- 
Mannheim. tion Co. 
D. L. Flack & Son, Londen. J. & C. Harrison, Ltd,, ete, 
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CANADA 


DONALDSON LINE. 


WEEKLY SAILING TO 


QUEBEC & MONTREAL (in Summer) 
And ST. JOHN, N.B. (in Winter). 


T.S.S. “ ATHENIA” (10,000 tons). T.S.S. “CASSANDRA” (9,000 tons). 
T.S.S. “SATURNIA” (9,000 tons). 1.S.S. “LETITIA” (9,000 tons). 


These fast Twin-Screw Vessels have been specially constructed 
to cater for Second Cabin and Third Class Passengers. 


No First Class Passengers being carried, Second Cabin 
accommodation has been erected in the steadiest part of the 
Steamers—viz., amidships—and in consequence Promenade Decks, 
etc., for Second Cabin Passengers are particularly extensive. 


Third Class accommodation is also of the most up-to-date 
character, and will be found particularly suitable for families. 


Very special accommodation at Lowest Rates. 
Electric Light throughout. Marconi System Wireless Telegraphy. 


For further particulars apply to— 


DONALDSON BROTHERS, LTD. 


54, 56 & 58 BOTHWELL STREET, GLASGOW. 
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ATLANTIC 
TRANSPORT LINE 


Weekly Service between 


LONDON & NEW YORK. 


TONS. 


s.s. * Minnewaska ” 14,317 s.s. ‘. Minnetonka” 13, 440 
s.s. ‘ Minneapolis” 13,543 s.s. Minnehaha” 13,539 


ONLY FIRST-CLASS PASSENGERS CARRIED. 


Fares ARLTES 2: G6 and upwards. 


The steamers of the Atlantic Transport Line have been 
specially built for the North Atlantic Trade, and are fitted with 
every modern device for the safety and” convenient eee 
passengers, including Marconis Wireless Telegraphy System 
and Submarine Signalling apparatus. The steamers are well 
and favourably known for their exceptional steadiness at sea 
and for the regularity of their passages. 


All the staterooms are large and the whole of the passenger 
accommodation is situated amidships. The ships are lighted by 

electricity and heated throughout with modern appliances. 
No Second or Third-class passengers are carried. 


Passengers are embarked in London, and landed in New 


York City. 
For further particulars apply to the 
Atlantic Transport ee Ltd. 


1 Cockspur Street, S.W. 
38 Leadenhall Street, E.C. , LONDON. 


9 Broadway, NEW YORK 
or N. Martin, No. 9 Rue Scribe, PARIS. 
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ALLAN witc LINE 


TO CANADA. 


EXPRESS WEEKLY SERVICE FROM 
LIVERPOOL. 


REGULAR SAILINGS from Glasgow, 
Londonderry, London, Plymouth and 
Havre. 


“ALSATIAN” and “*CALGARIAN,” 
18,000 tons, Quadruple-Screw Turbine Steamers 
(building). Largest to Canada. 


Exceptional attention is paid to the Cuisine, which 
is unsurpassed. Best and shortest route to 
Western States of America and all Pacific Coast. 
Most picturesque and interesting way to China, 
Japan, Australia and New Zealand. 


Shortest Sea Passage : 4 days Land to 
Land. 


Maps, Sailings, &c., free from 


ALLAN BROS. & CO., U.K., Limited 


14 Cockspur Street, S.W., 103 Leadenhall Street, 
E.C., London: 19 James Street, Liverpool: 
25 Bothwell Street, Glasgow, etc. 
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Marconi Portable Wavemeters 


for 


Wireless Telegraphy 


Combine Accuracy and Durability 
with Simplicity and Portability 


Illustrated Pamphlet describing 
these instruments, together with 
- Instructions for their use, from 


Marconi’s Wireless Telegraph Company, Ltd. 
ephone; | MARCONI HOUSE, STRAND 


e Telegraphic Addres SS: 
8710 City (10 Lines). 


LONDON, W.C. ‘Expanse, London 


INTERNAL “COMBUSTION 
PROCESS FURNACES 
STEAM alibi cae sctse 


For Quotations and all information 


Perfect Combustion THE apply to 

No Smoke 

No Dust ANGLO-AMERICAN 
o Waste 


Neier es OIL CO., Ltd., 


High Calorific Power 


Ease of Handling 
Perfect Control of Fires 36-38 Queen Anne’s Gate 
Steady Steam 


Site Laas sete tt TE for WESTMINSTER, S.W, 
] 


SOUTHAMPTON—CHE — 
AM ERI CAN LI N NEW YORK ceRviceail 


UNITED STATES MAIL STEAMERS. 


Twin Screw Twin Screw 
S.S. S.S. 
ST. PAUL PHILADELPHIA 
ST. LOUIS NEW YORK 


HE above well-known steamers leave Southampton for New York every Saturday, at noon, 

calling at Cherbourg the same day, and from New York every Friday for Plymouth, Cher- 

bourg and Southampton, carrying the United States Mails. Special Trains from London and 
Paris on sailing morning. 


FIRST CLASS.—Saloons and State Rooms amidships provided with every modern convenience 


SECOND CLASS.—The accommodation is of a very high description, and a liberal table is 
provided. Rates very moderate. , 


THIRD CLASS Passengers will find their comfort and convenience carefully studied in every 
respect. Special Rates to U.S. citizens and passengers to Canada. 


Wireless Telegraphy on each Steamer. Channel Trips to and from Cherbourg by above Steamers. 
(Canute Rd., Southampton; 1 Cockspur St., London, S.W. ; 


Apply to 
AM ERICAN LIN EF. West India House, Bristol; 38 Leadenhall St., London, E.C.; 
\30 James Street, Liverpool ; 10 Millbay Road, Plymouth. 
N. MARTIN, Agent, 9 Rue Scribe, Paris. 


Mcllwraith, McEacharn & Co. 


PROPRIETARY, LTD. 


(Incorporated in Victoria, Australia) 


Scottish House, William St., Melbourne 


And at Adelaide, Newcastle (N.S.W.), Sydney (N.S.W.), 
Fremantle, Albany, and Perth (W.A.), also 


Billiter Square Buildings, London, E.C. 


en Retainers voce inmate ea 
Steamship Owners and Insurance 
Brokers and Bunker Coal Contractors 


Agents in London for 


GRACIE, BEAZLEY & CO., Liverpool 

BRABANT & CO., Brisbane, Queensland 

BELLA MBI-COLLIERY CO., LTD., Sydney, N.S.W. 

W. H. PAXTON & CO., Mackay, Queensland 

SEAHAM & ABERMAIN COLLIERIES, Sydney, N.S.W. 
McALISTER & CO., LTD., Singapore. 

WALTER REID & CO., LTD., Rockhampton, Queensland 
MELBOURNE CITY COUNCIL, Melbourne, Victoria. 


The New Zealand Shipping Company 


LIMITED. 
INCORPORATED IN NEW ZEALAND. 


Direct Service of Swift Roval Mail Steamers. 


Route : 


Outwards. London, Plymouth, Teneriffe, Capetown, Hobart, New Zealand. 
Homewards. New Zealand, Montevideo and/or Rio de Janeiro, Teneriffe, 
Plymouth, London. 


These Steamers are particularly adapted for the New Zealand trade: are of the highest 
class, lighted throughout with electric light, and are fitted with every modern improvement for 
the safety, comfort, and convenience of passengers. The Passenger Steamers are fitted with 
the Marconi System of Wireless Telegraphy. z 

Steamers are despatched every fourth Thursday from London and from New Zealand, 
Passengers booked to Teneriffe and Cape Townand to Australia and Tasmanian ports via Hobart. 


Fleet: 

Steamers. Tons Register. Steamers. Tons Register. 
HURUNUI (Twin Screw) ... a 8,901 REMUERA (Twin Screw) ... se ee 
KAIKOURA ,, = a 4 RIMUTAKA ,. ” oes ; 
Spee ‘ : — ROTORUA (Triple Screw) .... ..._—*:11,130 

: s ms wee see 45994- | RUAHINE (Twin Screw)... | an 
OPAWA “fs Be is we 7,230 RUAPEHU ,, ys ae nate 7,885 
ORARI +s seuegh Gok anes 7,207 | TONGARIRO,, - ins 5 Mees 7,816 
OTAKI (Triple Screw) ... ae 7,420 TURAKINA ,, s ae. oe 8,349 
PAPAROA (Twin Screw) ... oe 6,744 WAIMATE 2 2 3 Roe 5,610 
RAKAIA ... =e 5,628 WHAKATANE ae é 5,754 


Head Offices: 138 Leadenhall Street, London, E.C. 
And Christchurch, New Zealand. Canadian Office : Montreal. 


Agencies,in all the Principal Towns throughout the United Kingdom and Australia. 
For Freight and Passage apply to J. B. WESTRAY & CO., 138 Leadenhall Street, London. 


GRAY, DAWES & CO., Craven House, Northumberland Avenue, London, W. 


The Marconi Practice Buzzer 


is intended to be used for giving and receiving instruc- 
tion in telephone Morse Signalling, and for testing both 
the keenness and hearing and the speed of operators. 


The instrument consists of a highly finished teak board, on which is 
mounted an operating key, and cther parts. Enclosed in a case on the 
same board is a battery, high note buzzer, and induction coils, one of 
which is provided with a convenient handle, by means of which the 
strength of signals in the telephone can be varied. 


The buzzer is arranged in a practically sound-proof box, but is very 
easily removed for adjustment. 


A single head-piece telephone is provided with the instrument, but a 
double head-piece can be supplied if required, at a slightly increased cost. 


SS SS EEE 
ee 


Pamphlets describinz this Buzzer can be obtained from 


Marconi’s Wireless Telegraph Company, Ltd. 
MARCONI HOUSE, STRAND, LONDON, w.c. 
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RADIO-TELEGRAPHISTS’ | WIRELESS TELEGRAPHY & 
GUIDE & LOG-BOOK. A | TELEPHONY. By Professor D. 
Practical Manualfor Wireless Telegraphy | Mazzotto. Translated by S. R. Bottone. 
Operators. By W. H. Marchant. With | With 253 Illustrations. 3/6 net (postage 
95 Illustrations. 4/6 net (postage 3d.) | 4d.) 


WIRELESS TELEGRAPHY & | WIRELESS TELEGRAPHY & 


TELEPHONY. By W. J. White, | HERTZIAN WAVES. By S. R. 
A.M.I.E.E. Second Edition, enlarged. | Bottone. Fourth Edition. Revised. 
With100 Illustrations. 2/6 net (postage3d.) | With 39 Illustrations. 2/6 net(postage 3d.) 


Catalogue of Books on Electricity, Engineering, &c., Post Free. 
Whittaker & Co., 2 White Hart St., Paternoster Sq., London, E.C. 
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SPECIAL HOOKS AND BLOCKS FOR WIRELESS OUTFITS. 


DAVEY’S IMPROVED 
CARGO BLOCKS AND 


HeavyPurchase Blocks 
With Self-Lubricating Sheaves 


No. 400 W. 
Galvanized Malleable Pulley Blocks 
for Boats, Davits, Derrick Guys 


Running Gear, &c. 

Cargo Hooks and : 
Lifting Appliances. No. 620 or 544 
Swivel Spring and ff Y 
Patent Safety Hooks. ey 


Swivels. Wire Rope 
Grips and Sockets. 


LARGE STOCKS KEPT. 


No. 423. No. 421 E. No. 3753. 


DAVEY & CO. LONDON, LTD., ®3est india LONDON, E. 


“THE WIRELESS WORLD” 


With which is incorporated “THE MARCONIGRAPH.” 
@ An Unsurpassed Advertising Medium @ 


So vital to the Commercial as well as the Official World is the development of Wireless 
Telegraphy that this fact alone assures the Magazine a circulation amongst Ministers and 
Government Officials, Representatives of Foreign Governments and British Colonies, 
Naval and Military Officers, Ship-owners and Ship-builders, Chiefs of Post and 
Telegraph Departments, Electrical Engineers, Principals of Electrical Colleges, &c., &c. 
In addition to this, the Magazine is regularly placed in the reading rooms and saloons of over 
300 of the largest passenger liners sailing to English ports from every quarter of the globe. 
Thus advertisers are assured of WORLD WIDE PUBLICITY, both on LAND and SEA. 
Specimen copy with full particulars and rates on application to 
Advertisement Manager, “ The Wireless World,” Marconi House, Strand, London, W.C, 
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EVERCLEAN LINON COLLARS 


For Gentlemen, Ladies, and Boys. 
LATEST INVENTION. 


The Evereclean Linon Collar can be wiped white as 
new with a damp cloth; stain proof, ink proof. No rubber. 
Will last for months. Great comfort. Saving of 
laundry bills. 2 Sample Collars, 2/6. 6 Sample 
Collars, 6/- (all shapes and sizes) Cuffs, 1/6 patr. 


fF Free—Gold Cased Links, with set of Collar, Front, and 
Pair of Cuffs for 5/- 


THE BELL PATENT 
SUPPLY CO., LTD. 


147 Holborn Bars, London, E.C. 


(Two doors from Gray's Inn Road.) 


The Latest Pen, The Present Pen, 
| The Future Pen. 


One of the leading manufacturers of 
Gold Fountain Pens challenges to 


demonstrate that their pens are the 
very best and have the largest sale, 
that no better article can be produced. 


They offer to give away 


100,000 10/6 
Diamond Star 
Fountain Pens 
for 2/6 each. 


This pen is fitted with 14-carat Solid Gold Nib, Iridium pointed, making it practically ever 
lasting, smooth, soft and easy writing and a pleasure to use. 


Twin Feed and Spiral to regulate the flow of ink, and alllatest improvements. 


One of the letters we daily receive—‘* Please send me THREE MORE PENS; the half-dozen 
in use are giving every satisfaction to my friends.”’ 


The Self-Filling and Self-Cleaning Perfection Fountain Pen is a marvel of 
Simplicity ; it deserves to be popular. It is non-leakable, fills itself in an instant, cleans itself 
in a moment—a press a fill —and every part is guaranteed for two years The massive 14-carat 
Gold Nib is iridium pointed and will last for years, and improves in use. Fine, medium, broad 
or J points can be had. 


ff ( 


This Marvellous Self-Filling Pen, worth 15/-, 
is offered as an advertisement for 5/6 each. 


Is certain to be the Pen of the future. Every penis guaranteed. Money will be returned if not 
fully satisfied. Readers of this book desiring a really genuine article cannot do better than 
acquire this bargain. 


The Bell Patent Supply Co., Ltd.., 
147 Holborn Bars, London, E.C. 


Between Prudential Assurance Offices and Gray’s Inn Road. Agents Wanted. 
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SOME USERS All types of books 
OF OUR are adaptable to 
L 0 Mi B A R D the Loose Leaf 
Principle. 
PATTERN 


The following are 
a few in general 
use :-— 


H.M.STATIONERY 
OFFICE. 
MARCONI 
WIRELESS CO. 
HUNTLEY & 


LEBGERS, 
PALMER, LTD. JOURNALS, 
ALLE 
HANBURY, STO. DAY BOOKS, 
FALK, STOCK BOOKS, 
STADELMANN 
& CO. BUYERS BOOKS, 
GT. HER 
RAILWAY, VOYAGE BOOKS. 


The ‘‘ Lombard” Loose Leaf Book has, upon exhaustive 
trial, been found to be more durable and satisfactory than 
any other pattern of Loose Leaf Book. Many of the 
highly vaunted and loudly proclaimed makes are lacking 
the practical adaptability of the ‘‘ Lombard ”’—its security, 
alignment of leaf, and its high standard of mechanical 
finish are believed to be superior to all others. 


We can supply any type of book on the Loose Leaf 
principle—from a cheap temporary binder to a well-bound 
ledger. 

We were amongst the pioneer manufacturers in this field, 
and are therefore better placed than competitors to deal 
with your enquiries. 


WRITE OR ’PHONE US FOR PRICE LIST AND PARTICULARS 


EDEN FISHER & CO., Ltd 


SPENCER HOUSE, SOUTH PLACE, LONDON, E.C 


,’PHONE: 5470 LONDON WALL 
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“The Wireless World 


with which is incorporated 


“THE MARCONIGRAPH.” 


This authoritative Magazine contains each month 
a large amount of exclusive information on the 
technical, legal and commercial aspects of Wireless 
Telegraphy ; including legislative enactments of. 
every country as they affect this means of com- 
munication, and amendments of existing laws and 
regulations are published from time to time. 


Its pages summarise and comment on the develop- 
ments in Wireless Telegraphy all over the world, 
and contain a variety of scientific and general 
a written in an easy comprehensive 
style. 


From time to time eminent scientists contribute 
articles on various aspects of the subject, and the 
results of important investigations find the light in 
its columns. 


The chief points of interest in papers read before 
scientific bodies are also presented. 


For business men a monthly record dealing with 
the commercial development of Wireless Telegraphy 
is included. 


Pubkshedanipathitectiecbisieabiccc braille 
agents or railway bookstalls. Price Sd., or 


Gd. post free from the Publisher. 


BA BAIA BAA BAA BSAA AA BAA BA A A A 


Annual subscription 5s. post free. 


The MARCONI PRESS AGENCY, LIMITED 
MARCONI HOUSE, STRAND, LONDON, W.C. 


TA ABA TAA FA BAA AA AAA AA AAA A AAA 
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You are Cordially Invited to Inspect 


THE NEW FONE BUILDING 
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The | Building i. Worl 

e largest Building i. World 
devoted exclusively to the sale of Time and Labour-Saving Office Appliances. 
Here may be seen Machines and devices which will positively enable you to 


Enlarge your Business and Reduce Expenses 


THUS 


Increasing Net Profits 


Full Particulars and Descriptive Booklets Post Free or on Application. 


7,8, 9, 10, 11, 
ON me HOLBORN, 
LTD., LONDON, E.c. 


Branches in all Large Towns. 
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School and Name known aff over the World. 


The British Schoes 
of Telegraphy 


Limited 


179 Clapham Road, London, S.W. 


TELEPHONE: BRIXTON 215. 


Most Successful School for 

the TRAININGof Cable and 

WIRELESS TELEGRAPH 
OPERATORS 


Sk 


OVER 100 APPOINTMENTS obtained annually for 


our Students in the following Companies— 


Commercial Cable Company, Western Telegraph Company, 
Pacific Cable Board, Cuba Submarine Telegraph Company, 
Direct Spanish Telegraph Company, Amazon Telegraph 
Company, Western Union Telegraph Company, French 
Cable Company, Indo European Company, Marconi 
Wireless Telegraph Company, United Wireless Telegraph 
Company, c., @c., Hc. 


The Manager and Staff are all Experts of long 
standing in the various Telegraph Services. 


Apply for Iffustrated Prospectus to Arthur W. Ward, 
Manager 
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TELEPHONES 


FOR 


Hotels, Public Buildings 


Offices, Private Houses 


ETC, 


SECRET INTER-COMMUNICATION, 
SWITCHBOARD, and other 


systems installed 


iA 


W. G. HODGSON & CO. 
Electrical Engineers and Contractors, 
7 & 8 BREAD STREET, CHEAPSIDE, E.C, 
Telephone : 9524 London Wall. 


The Antwerp Telephone 
and Electrical Works 


SOCIETEGANONY ME i foo on meemoue om) 


ee ea of high class 

Telephones and Switchboards for 

all private and public purposes. Stamp- 

ing, Turret-Lathe Work and Wood 

Work of every description, according to 

specifications and drawings in quantity. 
HEAD OFFICE AND WORKS: 


22rueduVerger, Berchem, Antwerp (Belgium) 


Sole Agents for England : W. F. DENNIS & CO., 
49, Oneen Victoria Street, London, E.¢ 


idee aiRne 


The London Telegraph 
Training College, Limited 


For Radio (Wireless) and Cable Telegraphy. 


CLASS ROOMS: “ Morse House,’’ No. 20 Penywern Road, Earl’s Court, 
South Kensington, London, S.W. 


OFFICES: 262 Earl’s Court Road; South Kensington, London, S.W. 
Telephone : 2696 Western. 


6 miles apart, licensed by the Postmaster-General, and fitted with complete installations 

of the latest types of instruments, including two sets of Marconi’s Multiple Tuners and 

Magnetic Detectors SPECIALLY SUPPLIED BY MARCONI’S WIRELESS TELE- 
GRAPH CO., LTD., FOR THE TRAINING OF STUDENTS DESIROUS OF ENTERING 
ITS SERVICE. In addition to the above, the College possesses a complete standard set of 
the “Singing Spark’’ or Telefunken System, supplied by MESSRS. SIEMENS BROS., FOR 
THE TRAINING OF OPERATORS AND ENGINEERS FOR THEIR WIRELESS TELE- 
GRAPH DEPARTMENT, and also the most important parts of other less known Radio systems. 
LUCRATIVE APPOINTMENTS in the above Companies and leading Cable Companies are 
constantly being obtained for its students by the College, which in addition to being a training 
institution is thus AN EMPLOYMENT BUREAU. Qualified operators holding the Government 
Certificate can be supplied at short notice to Shipping and other Companies working their own 
Radio Installations. 


Ts College (est. 20 years) has TWO RADIO-TELEGRAPH STATIONS situated about 


RADIO STATION AT EARL’S COURT. 


DAY AND EVENING CLASSES. An Illustrated Prospectus, containing full particulars 
of the work of the College, will be sent on application to the Secretary, Department Y.B. 
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Coningham Bros. 
Printers & Lithographers 


COMMERCIAL ROAD ® ST. ANNES 
STREET, LIMEHOUSE, LONDON, E. 
Every description of Commercial 
and General Printing of the 
best style at reasonable prices. 
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BIRCH sttoz LATHE 


THE BEST LATHE FOR ALL CLASSES OF BRASS FINISHING 


Rests moved LARGELY 


past Heads USED AT 
when not in: 
use. MARCONI 
veoh Bed WORKS 
free from CHELMSFORD 
Bet. AND BY 
Full swing THE CHIEF 


above Bed 
available for 
large work. 


ELECTRICAL 
FIRMS 


GREAT HANDINESS - RAPID PRODUCTION 
G. BIRCH & Co., Ltd. iii Noxs SALFORD 
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THOS. BOLTON & SONS 


COPPER 
BRONZE 


FOR 


ALL ELECTRICAL PURPOSES 


Mersey Copper Works, Widnes. Oakamoor, North 
Staffordshire. Froghall, North Staffordshire. Sutton 
Rolling Mills, St. Helens. 

London Office: 57 Bishopsgate, E.G. 


Manual ¢/ Wireless Telegraphy 


for the use of Naval Electricians. 
(REVISED AND ENLARGED, 1912) 


By Lieut.-Commander S. S$. ROBISON, U.S.N., with revisions 
and additions by L. W. Austin, Ph.D., and Wm. S. Cow1ss. 


Contents : General Review of Facts Relating to High Frequency 
Currents. Unirs.—Capacity, Self-Induction, and® Mutual Induc- 
tion.—Electric Oscillations.—Sending Circuits and Apparatus.— 
Receiving Circuits and Apparatus.—Instal ation and Operation.— 
Miscellaneous.—A ppendices.—Index. 


Used and recommended by all the leading operators, teachers, | 
and students, this work is known all over the world, and for sound 
reliable value it has no equal. 


8v0, 220 pages text, illustrated by 120 figures. Bound in full white 
canvas. Price 7s, 6d. ve7, or 7s. 10d. post sree. 


S. RENTELL & CO., Ltd., 36 Maiden Lane, Strand, LONDON 


OAK FLOORINGS 


HARDWOODS FOR HIGH-CLASS JOINERY 


C. B. N. SNEWIN & SONS, LTD. 


BACK HILL LONDON, E.C. 
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Gas Engines and Suction Gas 


Producers. Engineers and users 
all the world over will appreciate the 
advantages of the Paxman design, its 
massive construction, general relia- 
bility, and perfection of detail. 


GA 


Paxman plants are working in every 
country, upon such fuels as_ coke, 
charcoal, English and Colonial anthra- 
cite, wood refuse, cocoanut shells, 
sawdust, shavings, etc. 


Also makers of Steam Engines and Boilers of 


all types, Superheaters, Benzine engines, etc. 


— ——— 
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ceseees| DAVEY, PAXMAN & CO., Ltd. | 
COLCHESTER. 
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One of London's 


latest and most 
successful Hotels 


(Furnished throughout by 
Maple’s). 


& 
MODERATE 
CHARGES: 
Bed and Breakfast, 


from. | = a Les 


Full Board, from 9s. 


om 


Tottenham Court Road, W. 


(Opposite Maple’s) G: Schmieder 
Telegrams : “Graftelus, London.’’ Telephone : 3210 & 3211 City RESIDENT DIRECTOR 


Silk and Cotton Covered H.C. Copper 
Wire, Asbestos Covered Wire, 
Charcoal Iron Core Wire, 
Resistance & Fuse Wires, 

Binding Wires, 


Giace.. €t-C. 


Braided and Twisted 


Wires. Bare Copper 

Strand and Flexibles of 

any construction. Wire Ropes 

& Cords, down to the finest sizes, in 
Galvanized Steel, Phosphor Bronze, etc. 


COUB RO 
SCRUTTON 


Head Office: 18 Billiter Street, London, E.C. ; 


Telegraphic Address: ‘*Coubro, London.” Telephones: East 7, 716, 717 


Wholesale Merchants and 
Exporters, Steamship Furnishers 


ANUFACTURERS and 
NM] Ecce of Ship's Spars, 
Wireless Masts and Fittings 
of all descriptions. Makers of Wood 
and Iron Blocks, Oars and Sculls, 
Riggers. Sail and Cover makers. 


Contractors to War Office, Admiralty 
and Colonial Governments 


Copies of Special Export Catalogue (1913 
edition) forwarded free on application. 
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To all Visitors 


a cordial invitation 
is extended by 


Stewart Dawson 


to inspect the exquisite character 
and genuine value of the superb 


DIAMOND ORNAMENTS 
FINE GEM JEWELLERY 
STERLING SILVER 
ART LEATHER GOODS 


displayed at the two London establishments here illustrated, 
where you are free to compare at your leisure the high 
quality gems, the fine workmanship and finish, and_ the 


ACTUAL VALUE PRICES 


plainly marked on each article. 


By our economical methods in Buying and Manufacturing for ten 
huge establishments, our prices bear the closest relation to the 
intrinsic value, which great advantage have made the Stewart 
Dawson Houses famous throughout the world. 


The Finest Establishments, the Best Service 
g@ and Best Stocks in this Country. J 
Catalogues forwarded free on request. 


STEWART (iis 
eA W SON ae 
& COMP’Y, LT. : 


TiS), TS at ad eo 
REGENT oLREE | 


and 
The Treasure House 
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W. H. WILLCOX & CO., LTD. 
32-8 Southwark St., London. 


2 TSR De PARE AST ENA 


We shall be pleased to send our new 
enlarged Catalogue to Engineering clients. 
lt is a 


COMPENDIUM OF 


ENGINEERING REQUISITES 


USED IN ALL DEPARTMENTS OF ENGINEERING 


WILLCOX’S LUBRICANTS * WILLCOX-JOINTITE” 


Bi 
Specially 
refined for 
Cylinders, Te 
Turbines, fi 
i, Dynamos, eg s 
Wy and Power SRaiiiias 
Plants. 


— 
For all 
kinds of 
Joints— 
Steam, 


Water, 


Oil, Acid, 
&c. 
We uly  WILLCOXS  Ale— 
all the PATENT * Vulcan” 


kinds of 


Wrenches, 

Packings Lubricators, 

generally in Sight Drop 

, or ar 

pata pia, ee Dace TES A 
prepared to {i 2 

a ne Ss Stocks and 

special class PACKING Dies, Bib and 


that may be The core does not perish, and Pet Cocks, 
specified. remains resilient. &c. 
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EXPLORATION 


and TRAVELLING OUTFITS 


Wn. Jenkinson 
AND CO. 


44 London Wall, E.C. 


ESTABLISHED 1760 


Saddles Saddles 
for for 
Fein FES 

Horses, 
China, Mules, 
Nigeria, Donkeys 
Siam, and 

&e. Camels. 


Artillery and other Harness, Accoutrements 
and all necessaries for a Single Man or a 
Whole Regiment. 


State and Presentation 
Harness a Speciality 


CLOSE TO THE BANK OF ENGLAND AND IN THE CENTRE 
OF THE SHIPPING AND MINING INDUSTRY OF LONDON 
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SPECIALISTS IN 
MARCONI 
UNIFORMS 


Samples and Price 


Every Requisite for 
the Service. 


In Stock or to Order 
at Short Notice. 


List Post Free. Terms—Cash. 
PRICES: 

Suits to Measure... strom £222 10 Gold Badges ... . each £0 4 6 

White Suits... ae Ly ie 8 P Shoulder Straps (sent.) per pr. 07, 4G 

Gold Cuffs (senr.) ... per pair 7 2 i tae «0:3 ee 
(junr.) 5 3 e Caps a . from 0" 256 

SELF & SON, Oatieen 79 Fenchuren he ‘London E.C. 
Tiisenenes 139 Central. Established 1840. 


Close on Saturday at 1.30 


TACHOMETERS ®COUNTERS 


For use on Engines, Motor Boats, Locomotives, Air 


nie etc. As approved by Messrs. Marconi for their 
Field Service 


Hlectric Units— 
aD 1S Onl tip Gata, 
accurate, entirely 
unaffected by 
Magnetic, Electric 
or Temperature 
influences, 


MARKT ©) CO, ondony LTD, 
98-100 Clerkenwell Road, E.C. 


SF a) 
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‘THE BRITISH TELEGRAPH 
INSTRUMENT CO., LTD. 


Works: 93 Stanley Road, Teddington :: morseyis3 
Oftices: 179 Clapham Rd., London, S.W. gets 383 


Manufacturers of WIRELESS 
TELEGRAPH APPARATUS 
COMPLETE STATIONS 
COMPONENT PARTS for 
Amateurs, Experimental and 
Demonstration Purposes. 


ie under licence from:Marconi’s WirelessTelegraph 
Company, Ltd.) 


PRICE LISTS ON APPLICATION. 
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; | SIGNALLING AND SCIENTIFI 
APPARATUS MANUFACTURE 


Loose Coupled Transmitting Helix. Wireless Telephone Headgear. Crystal Detector. 


1 


One of the very 
latest productions. : 
The Rods - and } 

Drum of vulcanized fibre contain 442 ft. of 2in. | Commercial Pattern: 
copper ribbon. The woodwork is polished | Balland Socket Joints, 


(Registered design). 


mahogany. Price £4 10s. minimum weight, | Best Crystal Detector of 

— 2s wound with 50 pokes the market. Original in | 

i design. 
2s copper wire. : 

5 Most efficient | Resistances warranted | Four cups each fitted i 
Receiving Condenser. instrument. | Single Receiver, with | 2 different crystal. The to 


The Vanes | head bandand cushion. | Cup when removed disclose: 
are of hardened | To-a] resistance, 1,000 | 2 g0ld point which is used 
zinc, interleaved | ohms, 16/6; 2,000 | Conjunction with Silicon 
with ebonite ahmc1s/Gme Base and knobs of best vul 
sheet,making such | Double Receiver, with | canite, metal parts burnishe 
close contact that | adjustable head band. | and lacquered. Micromet 
they will keep in | Total resistance, 2,000 | adjustment. Exceedingh 
any desired place | ohms, 29/-; 4,000 ohms, sensitive. 
regardless of the | 35/.-'3000 ohms, 50/- Price 18/8. Post 3d. 
posit on of the ing |———————$———__ = 7 
strument. Plates We are manufacturers, and can make to town speck 


of polished ebon- fication. We also have the largest colle £ wirele 

ite, lacquered instrumentsin U.K. Visit this Depart: ~nt, which is 
brass fittings. Wireless Station under G.P.O. Lice : Enquirie 
Capacity “0046 welcome. Nocharge for information. € ~GE’S COM 


M.F. 6 O/- PLETE WIRELESS CATALOGUE post free on applicatio# 


A. W. GAMAGE, LTD., HOLBORN, LONPON, E.C 


Wireless Crystals for Detectors 


Pure Zincite, 2/- oz. ; Fused Silicon, 1/9 oz. ; Copper 
Pyrites, Bornite, Galena, Carborundum, and Iron Pyrites, 
each 4d. oz. ; Wood’s Metal for fixing crystals, 1/- oz. 


Prospectors and Travellers 


IN SEARCH OF METAL-BEARING ’ 
OR OTHER VALUABLE MINERALS. 


Reference Collection of Minerals and Rocks. 


200 Specimens in Japanned Tin Case, 70/- ; ditto 
Mahogany Case, 60/- ; ditto Deal Case, 55/- 


Ross Blowpipe Set, with Manual, 75/- ; Gravity Bala: | pF 
38/-; Dichroiscope, 12/65 Prospector’s Hardbook, 3/6 


CHOICE MINERAL SPECIMENS for COLLECTORS | 
CATALOGUE OF COLLECTIONS AND APPARATUS, POST FREE. 


RUSSELL & mee | 


11 John Street, Theobald’s Road, London, W.C. 


- 


Printed by W. H. SMITH & Son, 55 Fetter Lane, London, E.C. 
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Loose Coupled Transmitting Helix: Wireless Telephone Headgear. Crystal Detector. 


One of the very 
latest productions. 
é The Rods and 7 

Ree of vulcanized fibre contain 44} ft. of Zin. Commercial Patterns 
copper ribbon. The woodwork is polished | Balland Socket Joints, 
mahogany. Price £4 10s. 


(Registered design). 
minimum weight, | Best Crystal Detector 
wound with 50 gauge the market. Original in 


i design. 
a copper wire. } 
Most efficient Rialetonces apron Four cups each fitted w: 


Receiving Condenser. instrument. | Single Receiver, with | 4 different crystal. The t 
Sie gant = gene The Vanes | head bandand cushion. | Cup when removed disclos 
are of hardened | J -a] resistance, 1,000 | 2 gold point which is used 
zinc, interleaved | ohms. 16/6: 2.000 | Conjunction with  Silic 
with ebonite ohms: 18/6,-° Base and knobs of best v 
sheet,making such | Double Receiver, with | canite, metal parts burnish 
close contact that | adjustable head band. | and lacquered. Microme! 
they will keep in | Total resistance, 2,000 | adjustment. Exceedin; 
any desired place | ohms, 29/-: 4,000 ohms, sensitive. 
regardless of the | 35/.-'3 000 ohms, 50/- Price 18/#. Post 3d. 
posit on of the in. |——————— ———— 
strument. Plates We are manufacturers, and can make to *own spe 
of polished ebon- _ fication. We also have the largest colle .-£ wirele 
ite, lacquered instrumentsin U.K. Visit this Depart: -nt, which is 
brass fittings. Wireless Station under G.P.O. Lice _ Enquiri 
Capacity ‘0046 welcome. Nocharge for information. C E’S CO 
M.F. 6 O/- PLETE WIRELESS CATALOGUE post free on applicatic 


A. W. GAMAGE, LTD., HOLBORN, LONPON, E.I 


Wireless Crystals for Detectors 


Pure Zincite, 2/- oz. ; Fused Silicon, 1/9 oz. ; Copper 
Pyrites, Bornite, Galena, Carborundum, and Iron Pyrites, 
each 4d. 0z. ; Wood’s Metal for fixing crystals, 1/- oz. 


Prospectors and Travellers 
IN SEARCH OF METAL-BEARING : 
OR OTHER VALUABLE MINERALS. 


Reference Collection of Minerals and Rocks. 


200 Specimens in Japanned Tin Case, 70/- ; ditto 
Mahogany Case, 60/- ; ditto Deal Case, 55/- 


Ross Blowpipe Set, with Manual, 75/- ; Gravity Bala; = 
38/-; Dicoece iE oe Prospector’s Hardbook, ht 


CHOICE MINERAL SPECIMENS for COLLECTORS 
CATALOGUE OF COLLECTIONS AND APPARATUS, POST FREE. 


RUSSELL & SHAW 


11 John Street, Theobald’s Road, London, W.C. 


Printed by W. H. SMITH & SON, 55 Fetter Lane, London, E.C. 
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O ANYONE WHO 

contemplates reviving 
the fortunes of an old 
institution, creating a great 
organisation, propagating 
the principles of a -social 
or political movement, or 
developing any kind of 
property or business, we can 
offer valuable assistance, 
based on special knowledge 


W.H.SMITH&SON 


THE HOUSE OF GREAT RESOURCES 


55 Fetter Lane, London, E.C 


Telephone: 5630 Holborn. Telegrams: Printadsag, Fleet, London.’’ 


(ES 


“Crypto” Variabl 
rnators 
ia, 


Frequency Alte 


PROVISIONALLY PROTECTED. 


Specially designed for Wireless Work. Unique varia 
device. Leaflet on Request. 


ENGINE DRIVEN PLANTS for isolated  positic 


Let us quote for your requirements. 


Also Manufacturers of self-contained Electric Light plants for cou| 
houses, bungalows, etc. Motors, Pumps, Switch Boards. 


CATALOGUES ON REQUEST. | 


} 


The CRYPT‘ 


ELECTRICAL COMEAN 
(Dept. M.) | 
Bermondsey Street, Lond) 


Bristol : Glasgow 
79 Victoria Street. P 19 Waterloo ¢ 


IF TECHNOLOGY x 
A 


ITTEE MAY 17, 1910. - 


» Institute, shall be a 


™ 


y marks or writing 
nit stands charged 


* by a new set if it 


10-48-5M LC 39 


ie eee 54 LMis9 L1MiWiDInyY, Ls. 
JOHN HEGAN, Eso. 

HILL, Esq 

EGERTON HUBBARD, Esq, 
AS JACKSON, Bart. 

Ton. ALFRED LYTTELTON, 


[-P. 

CECIL MAGNIAC, Esg. 
GAIR RATHBONE, Eso. 
JAMES CATER SCOTT, Esq. 
ARKMAN STURGIS, Esq. 
‘AGU CORNISH TURNER 


cy SO. 


‘da Office) 
try) 


JFFREY PAGET 


MASSACHUSETTS 
INSTITUTE 
OF TECHNOLOGY 
LIBRARY 


S CARD AND LEAVE IT 


be taken from the room 
a 
in this manner. 
RETURN this book to the DESK 
as soon as you have finished with it. 
ANOTHER READER may need it. 


LC44-10M-6N46 


dealing with D 


THE AGENCY 


and every 


Vail 


This book is due on the last date 
stamped below. 


date due. 
ee a 


Specially designe: 
d 


ENGINE DRI 
Let 


Also: Manufacturers 
houses, bung: 


Bermondsey Street, London. 


Bristol : Glasgow : 
79 Victoria Street. i 19 Waterloo Street. 


M. I. T. LIBRARY 300305 


Subject to fine if kept beyond : : 


MIT LIBRARIES 


I WN gm OF ees X 


Tht 
WEST MUD 2 vec tiican cate S 


Established in 1836 


4 #, 


HE LIBRARY COMMITTEE MAY 17, 1910. ° 


wee OU aah  Saae. sly injured, as by any marks or . withe 

CAPITAL £14,000 - . a, the person to whom it stands charged 
9 

PAID-UP CAP!” ..,. © *t by anew copy, or by a new set if it 


set. 
THE Rt. Hon. Tre 
WALTER LE. 10-48-5M LC 39 
HERBER® ROBINSON ARBUTHNO' DYES eS eee wi LITWIDINU, LSU. 
THe Hon. Str ERIC BARRINGTON, K.C.B. | CHARLES JOHN HEGAN, Eso. 
OTTO AUGUST BENECKE, Eso. ARZHUR HILL, Eso: 
EDWARD CLIFTON BROWN, Esq. WILLIAM EGERTON HUBBARD, Esq, 


| 
JOHN ANNAN BRYCE, Eso , M.P. | Str THOMAS JACKSON, Bart. 
COLIN ALGERNON CAMPBELL, Eso | ‘THE Rr. Hon. ALFRED PYPTTELITON, 
| 


THE Rt. Hon. LORD RICHARD CAVEN- KG. M-P: 

DISH,=P.C, OSWALD CECIL MAGNIAC, Esq. 
ERNEST HALIBURTON CUNARD, Eso.| WILLIAM GAIR RATHBONE, Eso. 
Sir ALFRED DENT, K.C M.G. CHARLES JAMES CATER SCOTT, Esq. 
HENRY GOSCHEN, Eso | HENRY PARKMAN STURGIS, Esq. 
CHARLES SEYMOUR GRENFELL, Esq. ' Str MONTAGU CORNISH TURNER 


VINCENT WODEHOUSE YORKE, Eso. 
Joint Managers 
ALFRED MAYO HAWTHORN (Head Office) 
FRANK WILLIAM HOWETT (Country) 
Joint Secretaries 
AUSTIN ARROW KEMPE | GEOFFREY PAGET 


HEAD OFFICE: 41, LOTHBURY, 


A. M. Hawtuorn, Manager - 
G. W. T. HuNTER, Manager, Colonies and Agencies Depart 


LOMBARD STREET OFFICE: 21, Lombard Street, E.C. F. J. B; 
FOREIGN BRANCH: 82, Cornhill, E.C. : he 
WEST END OFFICE: 1, St. James’s Square, S. W. 


The Bank is represented by Branches or Agents in all 
Towns of the United Kingdom and has Corresponde 


MASSACHUSETTS 
CURRENT ACCOUNTS are opened on the us 
facilities for the transfer of money to or f INSTITUTE 
DEPOSIT ACCOUNTS .—Sums of £10 apn 
at interest, subject to notice of witl OF TECHNOLOGY 
accordance with the usual custom. LIBRARY 


EXECUTOR AND TRUSTEE busip 


PURCHASE AND SALE of St 


ANNUITIES, &c., received. . 
CURRENCY DRAFTS. CIR SIGN THIS CARD AND LEAVE IT. 


are issued, and TELEGP pon the desk. 
World. 


APPROVED FOREIG NO BOOK may be taken from the room 
DOCUMENTARY CY until it has been REGISTERED 
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